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PROCEEDINGS

Ti me: 8:11 a.m

CHAI RVAN MASUR: | think we're ready to
call the neeting to order. | think we finally
established a quorum of the conmttee. So we're

pleased to call this subcommttee neeting of the
Antiviral Drugs Advisory Committee to order.

As, hopefully, everybody here knows, we're
here to discuss the drug Cell Cept from Syntex for
i mmunosuppression foll ow ng cardiac transpl antati on.

|''m Henry Masur fromthe dinical Center,
Nl H  Before Rhonda Stover provides sone information
on conflict of interest, I'd like to introduce the
panel nenbers and the other individuals from the
agency at the table. So if we could start fromleft
to right, introducing the new Division Drector, Dr.
Gol dber ger-.

DR. GOLDBERCGER: Mark  Gol dber ger,
Director, D vision of Special Pathogen, |nmmunol ogic
Drug Products.

DR KORVI CK: Joyce Korvick, Medical
Revi ewer .

DR ELASHOFF: M ke El ashoff, statistical
revi ewer.

DR, FLYER: Paul Flyer, statistical team
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M5. COHEN. Susan Cohen, consuner nenber

DR. HUNSI CKER: Larry Hunsicker fromthe
University of lowa, a nephrologist who is involved
wi th transpl antation

DR, WOODLE: Steve Wodle from the
Uni versity of Chicago, transplant surgeon

M5. STOVER  Rhonda Stover, FDA

DR SELF: Steve Self, Cancer Center,
Uni versity of Washi ngton

DR. Pl ANTADOSI: Steve Pi antadosi, Johns
Hopkins. |1'ma clinical trialist.

DR. GRIFFI TH: Bart Giffith, cardiac
surgeon, University of Pittsburgh

DR STARLING Randy Starling, transplant
cardi ol ogi st, Ceveland dinic.

DR PINA: |leana Pina, Drector of Heart
Failure, Tenple University.

CHAI RMVAN  MASUR: Thank you. Rhonda
Stover, the Executive Secretary of this commttee, now
will read the conflict of interest statenents.

MS. STOVER: The follow ng announcenent
addresses the issue of conflict of interest wth
regard to this neeting, and is nade a part of the

record to preclude even the appearance of such at this
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Based on the submtted agenda and
i nformation provided by the participants, the agency
has determned that all reported interests in firns
regulated by the Center for Drug Evaluation and
Research present no potential for a conflict of
interest at this neeting, wth the followng
exceptions.

In accordance with 18 U S.C 208(d), ful
wai vers have been granted to Dr. Henry Masur, Dr.
Waf aa El - Sadr, and Dr. Steven Pi antadosi .

In addition, a limted waiver has been
granted to Dr. Il eana Pina. Under the terns of the
limted waiver, Dr. Pina wll be permtted to
participate in the subconmttee's discussions of
Cel | Cept, but she will be excluded from participating
in any vote relating to the product.

A copy of these waiver statenents may be
obtained by submtting a witten request to FDA' s
Freedom of Information O ficer |ocated in Room 12A30
of the Parklawn Buil di ng.

In the event that discussions involve any
ot her products or firnms not already on the agenda for
whi ch an FDA participant has a financial interest, the

participants are aware of the need to exclude
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t hensel ves from such invol venent, and their exclusion
will be noted for the record.

Wth respect to all other participants, we
ask, in the interest of fairness, that they address
any current or previous involvenent with any firm
whose products they may wi sh to coment upon.

CHAI RVAN MASUR:  Thank you.

Waf aa, perhaps you could introduce
yoursel f. W' ve gone around the table and introduced
t he other comm ttee nenbers.

DR. EL- SADR Wafaa El-Sadr, Harlem
Hospital, Colunbia University.

CHAl RVAN MASUR  Wth the audio system
suspect it's hard to understand. Can we sonehow get
rid of this echo? All right.

Al right. W appreciate the packet of
information that's been supplied as background by the
agency and the sponsor. W'll begin with the FDA
i ntroduction from Mark Col dberger.

DR GOLDBERGER (kay. |I'd like to again
extend our wel come to both the comm ttee nmenbers and
the conpany. We'd like to particularly thank Roche
for bringing this application forward so that we have
the opportunity to discuss it in a public setting Iike

t hi s.
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| think that everyone involved in the
field recogni zes what a considerable undertaking it
was to performa study of this nmagnitude in cardiac
transplantation. | think many people, both involved
and not involved, with this woul d consider this anong
the finest, if not the finest, study actually ever
done in this particul ar area.

Nonet hel ess, as happens in many studies,
there were a few unexpected devel opnents during the
conduct of the study and in the results. W wll be
seei ng sonme conment about that from both the conpany
during its presentation and the FDA during our
presentati on.

We are particularly fortunate to have on
the commttee, as convened this norning, a l|lot of
expertise, both in the biostatistical portions and in
the clinical assessnent of sonme of the issues that
this study raises; and | think it wlls be very
instructive to hear coments from both of those
perspectives during the course of the discussion.

Once again, let nme just extend ny thanks.
Because we're on a relatively tight tinme schedule to
accommodate sone of the speakers, | think we'll
probably just go right ahead now, if that's okay.

CHAI RVAN MASUR:  All right. W'Ill nove
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ahead with Mary Jean Stenpien, the D rector of Medical
Research for Roche, who, | presune, will introduce the
pr ogr am

DR. STEMPI EN: Good nor ni ng.
Di stinguished conmttee nenbers, it is ny pleasure
today to introduce Roche's presentation regarding the
use of mycophenol at e nmof et i | in cardi ac
transpl ant ati on.

My name is Mary Jean Stenpien. " m
Director of Medical Research at Roche and one of the
physi ci an nmenbers of the nycophenol ate devel opnent
t eam

Following ny introduction, Dr. Richard
Manel ok, also from Roche, will present the primry
ef ficacy study of our subm ssion, both its design and
the results. He will be followed by Dr. Leslie
MIller, who is Professor of Medicine and Director of
the Cardiovascular Division at the University of
M nnesota, who will offer his clinical interpretation
of the study results.

In addition, we have brought with us three
addi ti onal experts who, while not nmaking a formal
presentation this norning, are available to
participate in any di scussion or respond to questions,

as appropri ate.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

10

They include Dr. Jon Kobashi gawa, who is
Medi cal Director of Heart Transplant Services at UCLA
He was the Chair of the Protocol Steering Conmttee.

Also, Dr. Dale Renlund is with us. He's
Medi cal Director of the Cardiac Transplant Program at
Uni versity of Ut ah. Dr. Renlund was one of our
principal investigators on the trial.

Lastly, we have Dr. Gary Koch, who is
Prof essor of Biostatistics at the University of North
Car ol i na.

W are here today, because Roche is
seeki ng recommendation fromthis commttee regarding
approval for use of nycophenolate nofetil, an
I mmunosuppressant in cardiac transpl antati on.

Cel | Cept, or nycophenolate nofetil, 1is
currently approved for the prophylaxis of organ
rejection in patients receiving allogeneic renal
transplant. This commttee reviewed that original NDA
about two and a half years ago, during 1995. Cell Cept
is to be used in conbination with cycl osporine and
corticosteroids.

The basis of this renal indication was
three primary efficacy studies. They were al
random zed, double blind, controlled trials. Al

three of these studies denonstrated that mycophenol ate
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reduced the incidence of biopsy proven rejection or
treatment failure during the first six nonths post
transpl ant, conpared to control therapy.

W now propose an extension to this
i ndication, such that Cell Cept would be indicated for
the prophylaxis of organ rejection in patients
receiving allogeneic renal or cardiac transplants.
Again, CellCept would be used in conmbination with
cycl osporine and corticosteroids.

The primary efficacy study of this
subm ssion is our cardiac study 1864. As Dr.
ol dberger has al ready nentioned, this was the first
double blind, random zed, controlled trial of an
I mmunosuppressant conduct ed in cardi ac
transpl antation. As such, there was no precedent in
a rapidly evolving field of nedicine at the tine of
the trial design

Because  of t hi s, we had special
chal l enges, both in terns of the design of the study
and also later additional challenges in terns of data
interpretation, which will be elaborated on by Dr.
Manel ok and Dr. Ml ler.

This slide shows nenbers of our steering
commttee for the protocol. The steering conmttee

was made up of a subset of the principa
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investigators. W have three nenbers of the steering
commttee wwth us, as | nentioned, Dr. Kobashi gawa who
was the Chair, Dr. MIler who will be making part of
this presentation, and Dr. Renl und.

The outline of our presentation is as
follows. Dr. Manelok will provide sone information on
the earlier denonstrated efficacy of nycophenolate in
our renal studies which we are using as a foundation
for our extension into cardiac.

He will discuss the primary study 1864,
the design challenges, the results, safety and
conclusions, and then Dr. Mller wll give his
clinical perspective. Then I will return for a few
cl osi ng renmarKks.

Dr. MIler is under a time constraint this
morning. He will have to | eave by about 10:30 to go
tothe ISHL teamneeting. So we will try to have him
available to answer questions first, if that's
possi bl e, when we cone to that.

So at this point I'll turn the podi umover
to Dr. R chard Manel ok, who wll tell you about our
primary study.

DR MAMELOK: Thank you, Mary Jean. Good
norni ng. Just one mnor clarification, for those of

you who either think you re about to mss an | SHL team
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meeting or maybe going to Puerto R co and finding
you're going to the wong neeting. It's actually the
ASTP neeting that Dr. MIller is going to.

That aside, the presentation is outlined
here as presented by Dr. Stenmpien. First I'mgoing to
touch on the renal program because it forns the
foundation for the transplant wrk done wth
mycophenol ate in cardiac transpl antati on.

The renal program consisted of three
double blind, random zed, clinical trials, tw of
which were controlled wth azathioprine, one wth
pl acebo. One trial was carried out in the United
States. One trial, the one in the mddle, so called
tri-continental trials, and then the third trial, the
pl acebo controlled trial, was carried out in Europe.

The doses of mycophenol ate tested were 1gm
BID and 1.5gm BI D concomtantly with cycl ospori ne and
corticosteroids. 990 patients recei ved nycophenol ate
in those trials.

The results showthat in all three trials
mycophenol ate produced a clinically and statistically
significant reduction in biopsy proven rejection and
treatnent failure, treatnment failure being defined as
t hose patients who either died or withdrew fromthe

trial prior to experience a biopsy proven rejection
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event.

The orange bars are the azathioprine
control s. The blue bars are the two doses of
mycophenol at e. The pale bar here is the placebo

control, and again the two blue bars are the two doses
of nycophenol ate, all showi ng a difference.

" mnow going to spend the rest of ny tine
di scussing study 1864, which is the controlled trial
in cardiac transpl antati on.

When the cardi ac program was pl anned, it
was di scussed with FDA that, if the three renal trials
that were then currently wunderway denonstrated
efficacy and safety, then one well controlled,
random zed, blinded trial in cardiac transplantation
woul d be enough to extend and support an extension of
the indication, if the totality of the data in the
renal and the cardi ac program so warrant ed.

1864 is that well controlled trial, and
what we're here today to do is to discuss the totality
of that data.

The objective of the trial was to conpare
the safety and efficacy of nmycophenolate wth
azat hi oprine, each in conbination wth cycl osporine
and corticosteroids in cardiac transplantation.

W net two challenges in this trial. One
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was the choice of the control, and the other was the
choi ce of primary endpoint.

The first challenge of control: In a
recent conpilation of the database, 83 percent of
cardiac transplant patients are currently treated with
a conbination of so called triple therapy consisting
of cycl osporine, azathioprine, and corticosteroid.

This corroborates what investigators told
us when we planned the trial, that triple therapy was
the standard of care and, therefore, we could not do
a placebo controlled trial but were required to do a
controlled trial wth azathioprine, because the
investigators felt that it would be unethical to
W t hdraw t he standard of care fromtheir patients.

The doses chosen of azathioprine were
t hose recommended by the investigators and were chosen
to suit what they felt were adequate doses in their --
by their experience and ones used at their centers.

The devel opnment of nodern therapy for
cardi ac transplantation has foll owed a | engt hy course.
In the late 1960s the conbination of steroids and
azathioprine, which I wll refer to as doubl e therapy,
really initiated the advent of successful cardiac
transplantation, wth one-year survival rates of about

50 percent.
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In the wearly 1980s cyclosporine was
introduced, and at that tinme various enpirical
regimens were tried, often dropping azathioprine and
usi ng doubl e therapy or therapy with cycl osporine and
corticosteroids, but over the course of the eighties
and by the late eighties or early 1990s, triple
t herapy of cycl osporine, steroids and azat hi opri ne has
becone the standard of care, based on nore or |less a
trial and error approach.

The presence of activity of azathioprine
in cardiac transplantation, especially in the context
of triple therapy, is based on historically controlled
studies and on |arge databases. We conducted a
l[iterature search spanning the tinme from 1980 t hrough
1997.

The extent of this search was wide in that
we wanted to capture as nany papers as possible
touching on the wuse of azathioprine in cardiac
transpl antation, but we then focused on those papers
t hat descri be the conbinati on of doubl e therapy versus
triple therapy within the paper itself.

These are studies that we identified that
directly conpared cycl osporine and steroids to triple
therapy. The publication is |isted here. The nunber

of patients in each of these descriptions is listed in



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

17

the two columms for triple and doubl e therapy.

This colum lists the delta of surviva
that is the difference of survival by subtracting the
one-year survival rate on double therapy fromthe one-
year survival rate on triple therapy. So a positive
number neans that triple therapy gave a better
survi val

As you can see, the range of one-year
survivals in these experiences is wde, ranging from
four percent to 22 percent, and just to benchmark this
a little bit, in Dr. Opelz' database the triple
t herapy gave a one-year survival of 82 percent, and
doubl e therapy gave a one-year survival of 78 percent.

In Dr. Copeland's study the triple therapy
gave a one-year survival of 94 percent for triple
t herapy, and a one-year survival of 72 percent for
doubl e therapy. In the other experiences the survival
rates are in those ranges.

The five-year survival rate in Dr. Qpel z'
study: The difference was nine percent, and that was
statistically significant at p .001. The five-year
survival in Dr. Copeland' s study was -- the difference
was 29 percent in favor of triple therapy.

One other itemto note is that in Dr.

Bol man's study he al so reported the nunber of episodes
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per patient of rejection, and there were .84 episodes
of rejection in the double therapy and .29 episodes
per patient of rejection in the triple therapy.

Because all of these studi es and dat abases
are confounded by tinme, Dbecause they cone from
different centers, probably reflecting sonewhat
different practices, and they are from possibly
sonewhat different populations, formal cross-study
conparisons are difficult and not appropriate, but in
all of them azathioprine consistently is associated
with inproved results conpared to doubl e therapy.

|'"mnow going to turn ny attention to the
choice of primary endpoint. This is nade difficult
when | ooking at rejection in cardiac transpl antati on,
because both the detection and quantification of
rejection in cardiac transplantation is inperfect and
evolving, and Dr. MIler will address this later in
his part of the talk.

When we designed this trial, as has been
menti oned before, there was really no well controlled
trial and no precedent for designing such a trial. No
one had to choose a primary endpoint before in cardiac
transpl antati on and focus only on one.

So there was no information, really, on

either specificity or sensitivity of any rejection
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endpoint. This is partly reflected in the trial as
well, as two anmendnents were undertaken during the
bl inded portion of the trial changing the primary
endpoint, in part mrroring changing opinion within
the cardiac transplant comunity.

W settled on two co-primary endpoints in
di scussions wth FDA One was death or
retransplantation, and the hypothesis was that
nmycophenol at e woul d be equi valent to azathi oprine for
death and retransplantation at one year.

The second endpoint was that was biopsy
proven rejection with henodynam c conprom se, and the
hypot hesi s was that nycophenol ate woul d be superior to
azathioprine at six nonths post transplant, and the
intent was to neet both of these endpoints.

The protocol had a variety of specified
secondary rejection endpoints. They can be divided
into two general categories, those that required proof
by bi opsy of rejection and those that didn't. Those
that required biopsy proof were by | SHLT grade.

Grade 3 here is grade out a little bit.
That is not a protocol specified endpoint, but was
asked for -- an analysis asked for by the steering
commttee prior to unblinding the trial.

Post-treated biopsy proven rejection,
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incidentally, was the first primary endpoi nt when the
trial actually started in 1994.

The endpoints that do not require biopsy
proof were patients who required post-treatnent for
rejection, whether or not they was biopsy proof, and
patients who required OKT3 or ATG as therapy for
rejection.

1864 is a double blind, random zed, multi -
center trial. The AZA control doses ranged from1.5
to 3 mlligrans per kilogram per day, and as |
nmenti oned, were chosen by the investigators to reflect
their standard of care. The dose of nycophenol ate was
1.5 grans BID or a total of 3 grans a day. Both were
given with concomtant i nmmunosuppression consisting of
cycl osporine and corticosteroids.

The study plan here is outlined. Patients
were random zed prior to transplantation, before they
were transpl anted, and then were to receive study drug
within five days of their transplantation.

The endpoint for rejection is neasured in
all patients, whether still on the trial or wthdrawn,
at six nonths, and the nortality endpoint is neasured
at one year in all patients, whether still on active
study drug or withdrawn fromthe trial.

Adverse events are <collected while
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patients are on study drug. The trial continues for
three years for the purpose of collecting long term
safety data, and the safety data we're collecting on
all patients, whether still on study drug or not,
i ncl udes the devel opnent of nalignancy and nortality.

We are al so collecting coronary vascul ar
di sease data by angi ography on all patients that are
abl e to have an angi ogram at three years.

We have provided as part of the NDA
update, the safety update required, safety data on
nine nonths' additional experience to what was
provided in the original NDA

Data was collected on all random zed
patients, both on study and post-term nation, for both
pri mary endpoints.

Patient disposition within the trial is
shown on this flow diagram El even percent of
patients dropped out of the trial w thout getting one
singl e dose of study drug, and this was unanti ci pat ed.

There were 650 patients enrolled in the
trial, equally distributed to azathioprine and
mycophenol at e. Seventy-two patients dropped out
before receiving study drug. They were blinded. So
t hey dropped out. No one knew what drug they were

assigned to, and that left 578 patients in the treated
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group.

O the patients who dropped out, 74
percent received azathioprine as part of their
I mmunosuppressant therapy post-transpl ant. So for
t hose patients who were assigned to get nycophenol ate
they, in fact, got azathioprine, the control, instead.

To enphasize, this wthdrawal of the
pati ents was done w thout know edge of what study drug
the patient was assigned to, and as |'Ill talk about
|ater, that |eaves a treated group which we think is
an appropriate group to analyze, both because it is
biologically sensible to anal yze patients who actually
got the study drugs that one is studying, and the
treatment assignnments wthin this group remain
random zed because of these patients wthdraw ng
wi thout any -- not as a factor of what they were
assi gned to.

"' m now going to nove to the results in
1864, and first focusing on the 650 patients who were
enrolled in the trial. The presentation wll be
divided into first tal king about death and
retransplantation, and then tal ki ng about rejection.

For death and retransplantation, this
i ncludes on study and post-term nation events for all

patients, and the OCWH type weighted difference
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adj usted by investigator was the nethod used to
anal yze the data.

In the enrolled population the death and
transplantation rate at one year was 2.6 percent | ower
in the nycophenol ate assigned patients, which was in
the range for statistical equival ence.

For practical purposes, this endpoint
measures death. There were four patients who were
retranspl ant ed - - met this endpoi nt by
retranspl antation, and 87 patients nmet this endpoint
by dyi ng.

These data are shown in sonmewhat nore
detail on this table, with the treatnent difference of
2.6 percent, and the lower limt of the confidence
interval of -2.5 percent; and these data are depicted
graphically on this slide.

The absci ssa shows the percent difference
in deaths, subtracting the nortality rate of
nycophenol ate fromthe nortality rate of azathioprine.
So a negative nunber to the left of this line wuld
indicate that azathioprine was giving lower nortality
rat es. A positive nunber over here would indicate
t hat nycophenol ate patients were surviving at a better
rate.s

The area between these hatched areas, this
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clear blue area here, is what was defined as the range
of equival ence, and this range of equival ence was set
primarily to calculate sanple size. In discussions
with the agency, it was acknow edged from the
begi nning that, in fact, sone clinical judgnents would
al so have to go into deciding whether a statistically
equi val ent event was also clinically acceptable in
terms of making a judgnent that equival ence actually
exi st ed.

This is a Kapl an-Meier curve show ng the
occurrence, the cunulative incidence of death or
retransplantation in the first year. The blue curve
i's mycophenol ate. The orange curve is azathioprine.
These are not statistically different, but there are
sonme qualitative things to note.

Early on, the nortality rate in
mycophenol ate was higher than in azathioprine, and
this difference in nortality is accounted entirely for
difference in nortality in the untreated group. It's
notabl e that the lines cross at about seven nonths,
and separate then in the opposite direction, and
| onger termfollowup of these patients indicates that
this trend that's seen at 12 nonths is continuing.
This figure, | think, is Figure 9 in the background

package that you were provided.
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"1l now turn nmy attention to the
rejection endpoint. Again, this includes on-study and
post-term nation events for the first six nonths. The
endpoi nt was bi opsy proven rejection with henbodynam c
conprom se tested by the CVH test.

This is the definition of henodynam c
conprom se that was prospectively set out in the
protocol. It was first defined in the protocol from
the inception as a definition to guide pulse
I Mmunosuppr essant therapy. That is, it was not
originally intended to be an endpoint.

There was al so a category of "Qther," and
this category allowed clinicians to account for
patients who they felt had significant -- clinically
significant inportant henodynam c conprom se that --
but that did not fit any of these categories. Any of
t hese categories had to occur with a positive biopsy
in order to neet the definition.

In the enrolled population there were no
differences between the azathioprine and the
mycophenol ate group for this endpoint.

These again are the protocol specified
secondary rejection endpoints. For those, there's a
detailed table, Table 17, in your background package

t hat gave the specific nunbers, but the range were two
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percent to six percent lower in the nycophenol ate
assigned patients, but none were statistically
significantly different.

So in conclusion, from the enrolled
popul ati on we concl ude that nycophenol ate is at |east
as good as azathioprine for the prevention of death
and prevention of rejection in cardi ac
transpl ant ati on.

I"'m now going to present data in
essentially the sane order and sane format that you
just saw. This time it wll be for the treated
popul ati on.

We think that the conclusions drawn from
the enrolled population alone is limted because of
this issue of 11 percent of patients never receiving
any study drug what soever. Most untreated patients

were treated with the control, and the differences in

treatment effects will, therefore -- if they truly
exist, will be diluted in the enrolled population.
The treated popul ati on, t heref ore, IS nor e

phar macol ogi cally rel evant.

There were 578 patients in the treated
popul ation, equally divided between azat hi opri ne and
mycophenol ate. To get into the treated popul ation,

one had to receive one dose of study drug. So one
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dose or nore of study drug got you into the treated
popul ati on.

The treatnent assignnments are random in
the treated popul ation. The treatnent assignnents
were blinded when the decision was nade to w thdraw
patients from the trial. Events leading to
wi thdrawal, therefore, are unrelated to treatnent
assignnment, and thus treatment conparisons in the
treated popul ation are valid, because the treatnent
assi gnnents remai ned random

A variety of baseline variables were
exam ned and were balanced for all of those listed
here between the azathioprine and the nycophenol ate
groups in the treated popul ation.

Ef ficacy again, neasured by death or
retranspl antation, and for death and retranspl antation
t he hypot hesis again was MVF woul d be equivalent to

azat hioprine at one year, and the results are shown on

this slide.

The nortality rate, the death and
retransplantation rate -- | think it was one patient
who was retransplanted. The rest are deaths -- was

11.4 percent in the AZA group, 6.2 percent in the
mycophenol ate group, with a difference of 5.3 percent,

and the lower limt of the confidence interval of that
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difference at 97.5 percent was .9 percent. The | ower
limt is +.9 percent.

These are agai n shown graphically with the
range of equivalence depicted here. Here's the
observed difference. The way equi val ence was defi ned,
it was a one-sided test, indicated here, and the | ower
[imt of the confidence interval does fall within the
range of statistical equival ence; but because it's
greater than zero, one can say that there is, in fact,
a statistically significant difference in surviva
bet ween nycophenol ate and azat hi opri ne group.

We know that the issue of robustness is
one to contend with in this situation, and that the
FDA has exam ned this. W believe that, at least it
i's our understanding, the nethod they use is not one
that we fully agree with, and we would be happy to
coment on that later in the discussion period, if the
committee so desires to get into that discussion.

The Kaplan-Meier curve in the treated
group is depicted here. For the first three or four
mont hs, the curves overlap, and then at about four
nont hs they begin to separate and continue to separate
up to 12 nonths, and again in the updated safety
information this trend conti nues.

In conclusion, in the treated popul ation
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we nmet the protocol definition for statistical
equi val ence. In the treated popul ati on nmycophenol ate
patients have a better survival than azathioprine
patients, and there was support for concluding that
mycophenol ate nay be better than azathioprine in
preventing death or retranspl antati on.

For the rejection endpoint, biopsy proven
rejection with henodynam c conprom se, again | ooking
at all patients in the treated group receiving one
dose or nore for a full six nonths, whether or not
they were in the trial; and the results are shown
her e.

There's a small percent difference, but
this difference is not statistically significant, and
these differences are very snall

When t hese data were shown to our steering
commttee at the level you saw it now w thout any
patient level information, the steering conmmttee
noted that the rate of henobdynam c conprom se that
they saw was at least twice as high and possibly
hi gher than what they thought it would be in the
control group

This led themto wonder about the endpoi nt
and whether it was really, in hindsight, so to speak,

the best endpoint. The steering conmttee then
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suggest ed a nore restrictive definition for
henmodynam ¢ conprom se, which we denote as severe
henmodynam ¢ conprom se cardiogenic, nostly to just
differentiate it from the primary endpoint in the
pr ot ocol .

This list hereis the entire list that was
used for the primary endpoint. The terns highlighted
in yelloware those terns which net the definition for
severe henodynam c conpromi se. That is, an ejection
fraction of less than 30 percent, fractiona
shortening of |ess than 20 percent, or the need for
i notropic support. You could neet this endpoint if
any one of these occurred in conjunction with a
positive biopsy.

The steering conmmttee designed this
endpoint to detect the sickest patients who they felt
would have clinically apparent and synptonatic
congestive heart failure.

This definition of severe differs froma
protocol specified definition of severe, which defined
severe henmodynam c conprom se as henmodynam c
conprom se that was designated by any of these factors
fromfractional shortening on above -- so any of these
-- in conbination with inotropic support.

So the difference is that the one the
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steering commttee recomended also had inotropic
support existing by itself. The one in the protocol,
which was originally, again, defined as a guide to
I mmunosuppr essant therapy, said that inotropic support
had to be conbined with these.

The reason we think that the commttee's
definition is better than the protocol one that was
designed for treatnment is that the protocol one wll
m ss patients who receive inotropic support alone in
conjunction with a positive biopsy wthout having
happened to have any of these other things reported.

It was felt by the commttee that that
group of patients represents a sick group of patients,
and in the presence of rejection likely to be due to
rejection.

The results of this analysis is shown in
this panel and provided to conpare to the original
definition of henmodynam c conprom se here
azat hioprine in orange, nycophenolate in blue. There
was a 17 percent incidence of biopsy proven rejection
wi th severe henodynam ¢ conprom se in the azathi oprine
group, and an 11 percent incidence in the
mycophenol at e group.

We | ooked at the one year survival when

conbining the treatnment groups. So the full 578
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patients, defining them by those who net the
definition of severe henbdynam c conprom se, and
conpared those who did not neet the definition of
bi opsy proven rejection wth severe henodynam c
conprom se

In those patients neeting the definition
overall, the nortality was 21 percent, and in the
remai nder of the patients it was seven percent.

This is a flow diagram show ng how
patients divided anong the various categories, 578
patients. Fifty-seven developed biopsy proven
rejection with severe henbdynam ¢ conprom se.

In this 57, there were 12 deaths. Al 12
deat hs occurred in the azathioprine group, and we find
this very intriguing and of great interest, and Dr.
MIller will coment on his clinical interpretation and
the clinical nmeaning of that finding.

"1l now turn nmy attention to the
secondary rejection endpoints. In the graphs and
tables you will see, you wll see nomnal p values
whi ch should be interpreted with caution, but we
believe there are appropriate ways to analyze them
but at a first cut we're presenting them as their
nom nal levels, and then asking you to |ook at the

rejection data inits totality.
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Here we see rejection divided by the nost
serious grade reached. Agai n, nycophenolate in
orange, AZA in -- |I'msorry, nycophenolate in blue,
AZA in orange.

For grade 1A rejection, the mldest form
of rejection, essentially all patients get it sonetine
inthe first six nonths, and there are no differences.

When we applied progressively tougher
criteria to judge rejection so that patients who had
to have at least a grade 2 biopsy, the rates
di m ni shed, and the difference is sonewhat |arger than
here. Wen you apply -- looking at patients who were
required to have at least a grade 3 level of
rejection, again the overall rates dimnished. The
difference is eight percent between nycophenol ate and
azat hi opri ne.

Another way to look at rejection is
rejection requiring pul se i munosuppressive therapy in
the course of -- in the post transplant course of
these patients, and these data are shown here.

These are patients who were treated for
rejection, whether or not they had biopsy proof of
rejection. Seventy-four percent of patients in the
AZA group needed treatnent for rejection; 66 percent

required it in the nycophenol ate group.
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For those who had bi opsy proven rejection
requiring treatnment, -- again I'll just nention that
that was the initial endpoint, primry endpoint, at
the inception of the trial -- there's a difference of
71 percent versus 64 percent in favor of
mycophenol ate, and when one |ooks at the patients
mani festing the nost severe fornms of rejection
requiring OKT3 or ATG the difference is 21 percent
versus 15 percent, again in favor of nycophenol at e.

So in conclusion, there was no difference
bet ween nycophenol ate and azathioprine for the co-
primary rejection endpoint. Mycophenol at e appears
nore effective than azathioprine in preventing
mani f estations of severe rejection, as neasured by
| SHLT grade, as neasured by the need for pulse
I mmunosuppressi ve therapy, and by the occurrence of
severe henodynam c conprom se ("cardiogenic"), again
just to try and differentiate it from the other
definition.

I'"'m now going to present some of the
safety information relative to azathioprine. The
safety profile of mycophenolate at 3 grans a day in
cardiac transplantation is simlar to the safety
profile seen at both 2 and 3 granms a day in renal

transpl ant ati on.
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This slide shows the patients who had to
prematurely term nate due to adverse events in study
1864 and in the azathioprine control trials in the
renal program at conparable tinme points in each of
t hose prograns; that is, through the tine when the
| ast patient enrolled in the trial reached one year
post transpl ant.

Wthin study 1864 the need to w thdraw
because of an adverse event was simlar between
azat hi opri ne and nycophenol ate, and when one | ooks
across the experiences, the rates also appear to be
simlar. This gives a general indication of how
adverse events in sone general way were viewed in the
context of the respective clinical setting in which
t hey are observed.

The rest of the safety data | will present
will be fromstudy 1864 in cardiac transplant. These
are t he adverse events that led to wthdrawal or
di scontinuation or a reduction in dose or interruption
in dose or discontinuation from study drug during the
trial. As you can see, by far and away, the nost
common cause of that was | eukopenia, and other events
occurred with about the sane frequency in the
azat hi opri ne and nycophenol at e group.

The overall malignancy rate was 6.9
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percent in both groups, both nycophenolate and
azat hi opri ne group, and these data are broken out by
general categories of malignancy, |ynphoma with a
slightly lower rate in mnycophenol ate, non-nelanom
skin with a slightly higher rate, nycophenol ate, and
a whole potpourri of other malignancies gave about
equal rates.

These data indicate that the overall rates
of malignancies were the sane in both groups.

There were nore opportunistic infections
occurring in the nycophenol ate patients conpared to
the azathioprine patients, and the nobst comon
opportunistic infections are shown on this slide. The
maj or differences occurred in patients getting Herpes
si npl ex, Herpes zoster, and CW virem a.

Certainly, these infections are inportant
infections in the transplant setting and one we all
worry about. In some ways, we're fortunate, because
there is treatnment for these. So many patients can be
adequately treated.

| failed to nention earlier, but would
like to now, that the difference in nortality that we
saw i n the nmycophenol ate group was due to two things.
It was due to a decrease of death due to rejection

and it was due to a decrease in death due to
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i nfection.

The infections that the patients died from
that made that difference were, in general, not virus
infections, but they were bacterial and fungal
i nfections.

So this excess of opportunistic infections
did not seemto translate to increased nortality in
t he mycophenol ate group.

This is a slide showng absolute
neutrophil counts at various tines in a patient's
experience post transplant. In each major cell here,
focus on the top line which are the patients who
mai nt ai ned neutrophil counts above 2,000, and the
bottom|line are patients who dropped bel ow 500.

Most patients in both azathioprine and
mycophenol ate are able to maintain levels that are
quite acceptable. There were a few patients here --
| think this is six patients here, two patients here
in the nycophenol ate group -- who did have neutrophi
counts observed below 500, but again this |[|ow
neut rophil count did not seemto translate into excess
nmortality in the mycophenolate group, quite the
contrary.

So in conclusion, the safety profile of

mycophenol ate in cardiac transplant is simlar to that
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of mycophenolate in renal transplant, except that
Her pes sinpl ex and Herpes zoster infections are nore
common in nycophenolate patients conpared to
azathioprine in cardiac transplant, but these are, as
| indicated, nostly treatable infections, albeit stil
associated wth inportant norbidity.

The conclusions from 1864 are that
mycophenol ate is efficacious in preventing rejection
in cardiac transplantation; that mycophenolate is
effective in preventing nortality in cardiac
transplantation. There is a favorable risk/benefit
bal ance in favor of nycophenolate, and there is
evi dence to suggest that nycophenol ate may be superi or
to azathioprine for cardiac transplantation.

We now nove to Dr. Leslie MIler's talk
and he will give you his clinical perspective of the
trial.

CHAl RVAN MASUR.  Before Dr. Ml ler talks,
are there any questions from the conmttee for the
previ ous presentation? Questions for Dr. WManel ok?
Bartl ey?

DR CGRIFFITH Yes. You nentioned that to
be enrolled and treated, you needed to take at |east
one dose. How many patients didn't conplete their

dosing as routine, once they received a dose?
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DR. MAMELOK: Well, it depends a little
bit on what tine period you |look at, but in the one
year tinme frame in the nycophenol ate group about 75
percent of patients dosed for a year. |t was sonmewhat
less than that -- | think it was 68 percent for the
azat hi opri ne patients.

If | could just ask one favor of the
commttee, if it would be all right with the Chair,
because of Dr. Mller's time constraints, if we could
l[imt questions to this part to just questions
specifically related to a slide that | showed that
were unclear, that you need clarified. Then any other
questions in depth or controversial points or
whatever, 1'Il be happy to discuss, but I'd prefer to
do that later so that Dr. MIler has a full chance to
give his talk and then answer questions before he has
to | eave.

CHAl RVAN  MASUR: He has until eleven
o' cl ock or 10: 307

DR. MAMELOK: El even.

CHAI RVAN MASUR:  El even? kay.

DR MAMELOK: Would that be okay? | don't
m nd doing that. | just think the flow m ght be
better if we do it that way.

CHAl RVAN MASUR:  Ckay, are there any ot her
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pressi ng questions? Ckay.

DR MLLER Thank you, Dr. WManel ok.
Menbers of the panel, ladies and gentlenen, it's
really a pleasure to have the opportunity to offer
some comments on what | believe are sone of the nost
pertinent clinical aspects of the |large body of data
that you just heard presented, and I'Il do this from
the perspective of both the clinician and the
scienti st.

|'d like to describe initially the status
of heart transplantation today wth regard to
i mmunosuppressi on, and describe what | think is an
unmet need.

Despite many advances in the field over
the last 15 years, there has been essentially no
change in the one-year survival since the introduction
of cyclosporine in the early 1980s. Rejection remains
t he nunber one cause of death in the field of heart
transpl ant ati on. If you also include infection
related deaths, it's an overwhel m ng cause of first
year nortality.

Despite our current appr oach to
I mmunosuppression, at least half of the patients wll
exhi bit one episode of acute cellular rejection and,

unl i ke renal transplantation and other areas, there is
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no di al ysi s equi val ent fol |l ow ng heart
transplantation. So the patients who succunb and have
graft loss, basically, die of this problem and it is
an increasing risk and why inmunosuppression is a
critical aspect of the therapy.

Secondl y, over 40,000 patients have thus
far undergone heart transplantation worldw de, and
only two percent or approximately 700 patients have
been offered retransplantation. So again, the stakes
are high, and we need to be very effective in our
I mmunosuppressi on and, unfortunately, to date have not
been able to denonstrate a new advance.

This tinmeline basically describes the
evol ution in immunosuppression, and | show you this to
poi nt out the status of i mmunosuppression in heart
transplantation. |It's a rather sobering and hunbling
description in that, until the nycophenol ate study,
everything that we did in heart transplantation was
based on single center experience with no controlled
prospective random zed trial data.

Azat hi opri ne and pr edni sone wer e
introduced based on animal and renal transplant
experience, based on two single-center experiences and
nonr andom zed data. W nade a categorical change from

azathioprine to cyclosporine based therapy, very
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qui ckly realized that at the sane dose of steroids,
substituting that as the primary agent, we were unable
to accept the toxicity associated with those doses of
t he drug.

At t hat poi nt azat hi opri ne was
reintroduced into the reginen, and holistically
adopted. If you renenber the slide that Dr. Manel ok
showed you, again in nonrandom zed data, based on 31
patients, the observation that using three drugs would
be an inportant advance. We categorically in the
field switched to triple drug i mmunosuppressive
t her apy.

At a simlar tinme point in the evolution
of I mmunosuppression, there was an introduction of a
very potent antilynphocytic antibody sera, referred to
as OKT-3. This was to add i munosuppression in the
early post-transplant period in the hopes of
preventing rejection ever in the graft and devel opi ng
or 1inducing tolerance. Hence, the term induction
t her apy.

Unfortunately, over the next eight years
there were no prospective trials evaluating the inpact
and, although 50 percent of the centers around the
country and around the world adopted OKT-3, there was

absolutely no data to validate its superiority.
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Finally, MW trial, again conducted with
azathioprine as a conparative control and, nore
recently, the cyclosporine tacrolinus trial, again
usi ng azat hioprine as the control.

One observation is that, although OKT-3
was used clinically in a vast nunber of centers around
the country wi thout an approved indication for eight
years, that has not becone the standard in this health
care econony where physicians try to prescribe a drug
i ke mycophenol ate which does not currently have a
specific indication in hearts are often prevented from
usi ng that drug.

This is in bar graph trying to describe
what |'ve just presented to you in text form and that
is that there has ben a continued inprovenent using
azat hi opri ne based I mmunosuppr essi on unt i
approximately 1980, but in the past 15 years we've
seen essentially no change in one-year survival.

Finally, some comments about azathi oprine
in particular. | think that, as Dr. Manel ok has
poi nted out, we described using it as a primary agent
in heart transplantation. W saw it was associ ated
with approximately a 60 percent one-year survival.

Wien it was replaced with cycl osporine, it

was at nearly the sanme doses of corticosteroids, but
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| think, inportantly, what the introduction of triple
t herapy, the reintroduction of azathioprine to the
cycl ospori ne/ predni sone regi nent all owed al nbst a 50
percent reduction in the doses of both cycl osporine
and prednisone wthout an associated decrease in
survival and a significant reduction in side effects.

Simlarly, the confidence in this reginen
of cycl osporine/azathioprine led a nunber of
i nvestigators to utilize steroid-free
I mmunosuppression and found that, in fact, they could
use t wo- dr ug t her apy wth azat hi opri ne and
cycl osporine and be successful long termin up to 80
percent of patients.

So | think it's very clear that triple
drug i nmunosuppression is the standard of practice in
heart transplantation around the worl d.

Sonme other, | think, inportant comments
for the panel with regard to sonme of the uniqueness of
heart transplantation, particularly in contrast to
renal transplantation where there is a clear, easily
obt ai ned bi ochem cal marker. 1t can be followed very
frequently to make the diagnosis or the suspicion of
clinical rejection. There is no noninvasive test or
bi ochem cal marker in heart transpl antation.

Secondl y, the observation that, if there
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is graft dysfunction in heart transplantation, it has
an incredi ble adverse outcone with up to 40 percent
nortality at six or 12 nonths. It is this observation
of the inportance of henpbdynam c conpron se which
literally mandates and dictates our approach to
surveillance biopsies in an attenpt to find rejection
as it's evolving to try and prevent the devel opnent of
henmodynam ¢ conprom se.

It's not a function driven protocol or
approach in heart transplantation, although many
bi opsies are driven by an apparent suspicion of a
decrease in function

Unfortunately, there is no stepw se
progression. W can't wait until a patient exhibits
henmodynam ¢ conprom se to initiate mycophenol ate or
any other type of therapy, because this is not a
gradual increase in progressive risk.

As |'ve pointed out, 15 percent of the
patients who develop henodynam c conprom se have
essentially no evidence of histologic rejection on
bi opsy, either at grade zero or 1A Simlarly, in the
| arge conpendi um of the cardiac transplant research
database in now over 5,000 patients has shown
consistently over time that up to 15 percent of al

the patients treated for rejection have no histol ogic
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evi dence, only on clinical suspicion.

So it is an inperfect system It is an
evol ving system and surveillance biopsies remain the
standard, but they clearly, as we saw in sone of the
renal studies where it had traditionally been a
function driven system when they began doi ng protocol
bi opsi es, found sonme histol ogic evidence that they
would typically ascribe to rejection, and wthout
treatment and no change in function those changes went
away .

So we're dealing with seeing cells on the
bi opsy, interpreting that as rejection, and perhaps
leads to an over-interpretation of the biopsy
findi ngs. W're also cognizant, however, of the
nmorbidity associ at ed W th usi ng enhanced
I mmunosuppressive or pulse therapy, and so we are
reluctant and try to avoid overtreatnent; but,
clearly, the state of the art in heart transplantation
is the conbined approach to both biopsy proven and
clinical suspicion, the so called treated rejection
endpoi nt .

This data was just recently published, and
it certainly brings hone the point now in this very
| arge series fromthe research database invol ving over

4,000 patients and sone 3300 episodes of rejection
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over this four-year period. It denonstrates the
incredible inportance and adverse outcone of a change
in function in heart transplantation and why it is one
of the nost inportant endpoints for the clinician.

A patient who exhibits no henodynam c
rejection has a very good | ong and short term outcone.
In contrast, very early after and usually associ ated
with the developnent of significant henodynam c
conprom se, there is a marked fall in survival; and
this high nortality, which may be as nuch as 40
percent at six nonths and over 50 percent at two
years, describes the inpact and why we are so anxi ous
about the possibility of a heart transplantation
having a fall in function.

It is really the Achilles heel of heart
transplantation, and |I'll describe now the three nost
i nportant aspects of the data.

One is the inmpact on rejection wth
henodynam ¢ conpromse. It is, as |'ve tried to point
out for you, the greatest cause of death. It dictates
the needs and the approach to surveillance bi opsi es,
and often requires very aggressive treatnment wth
associ ated conorbidity. So a drug that may have an
inpact in this area would be a particul ar advance in

the field.
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Dr. Manel ok has alluded to the evol ution
or change in the protocol criteria used to define
henodynam ¢ conpromse. | want to reiterate that the
initial design of the study was to describe criteria
that mght lead to initiation of treatnent or therapy.

It was the first time -- There was no
study that we could use as a benchmark or setting a
precedent for criteria that could be used to define
hemodynam ¢ conprom se, and so guided by trying to
describe criteria to initiate therapy, we were perhaps
t oo broad.

When the steering commttee was presented
with the data in a collapsed, totally blinded fashi on,
we saw a several fold increase over what we expected to
see, and realized that in our initial design we were
too broad and too inclusive.

W then went to a criteria that we thought
had the highest threshold to prove our suspicion of
hemodynam ¢ conprom se; that is, the initiation of
inotropic therapy or sone clear neasured assessnent of
ventricul ar dysfunction, which in this case describes
about a 50 percent fall in function, pretty specific
and objective criteria.

The bottom line for the patient or the

practicing physician is very clearly made on this
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slide. Regardless of that controversy, in the foll ow
up of the patients who had henmodynam c conprom se, for
the first time we see a drug that suggests it may have
a very significant inpact on reducing the surviva
associated wth the developnment of henodynam c
conprom se, both at six nonths and 12 nonths.

An outconme in the azathioprine based
patients, particularly, pictured in green, very
simlar to that which | showed in the large
azat hi oprine based cohort in the MIls study just
publ i shed.

Secondly, the overall conposite of the
rejection findings in this study: Again, we |ooked at
hi stol ogically proven and those clinically suspected
as the conposite endpoint. In the clinician's
per spective the nost inportant, the clinical practice
treated rejection endpoint.

MW had a significant -- or a nmarked
i npact on rejection in a progressive fashion of nore
effect with worsening biopsy grade; but | think nost
conpelling, to nme, was the consistency of the data.

If you look at the treated patient
analysis of those patients who were treated for
rejection, in the treated analysis there was a .06 p

value -- .026 p value in favor of nycophenol ate
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reduci ng the incidence of treated rejection.

Simlarly, although not all significant,
there were certainly trends in favor of MW in all of
t he endpoints, such as greater than 3A rejection, use
of OKT-3 or henodynam c conprom se by the restrictive
criteria. So a fairly consistent body of evidence of
its inmpact on rejection in heart transplantation.

Finally, per haps from a pati ent
perspective this relatively unexpected finding: Mny
of the investigators in the field, including those who
were on the steering commttee and investigators in
t he study, were skeptical that we could ever show,
despite OKT-3, triple therapy, many of the advance in
the field -- we have not been able to denonstrate a
change in survival

VW were very skeptical that we could ever
show a change, and yet by Kapl an-Mei er anal ysis at one
year, this study did show a beneficial effect of
mycophenolate in reducing the nortality associated
wi th heart transplantation.

So for the first time, we had prospective
data in a very well designed and executed study to
show a survival benefit in heart transplantation. As
Dr. Manelok alluded, this benefit seenmed to be

i mmunologic related in that nost of the deaths were
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either due to rejection itself or to sepsis and severe
i nfection.

W think that -- As | |look at this data,
it looks like it may be an agent that has sone of its
greatest inpact in those patients which | defined as
being at sone of the highest risk, those wth
henmodynam ¢ conprom se or, worse, rejection

So taken as a conposite, the collective
data, | think that we've shown that there is a very
substantial experience in renal transplantation in
three studi es which showed a very consistent, nearly
50 percent reduction, in acute cellular rejection, and
the cardiac study 1864 which showed in the treated
patient analysis very favorable outconmes in rejection,
henodynam ¢ conprom se and survival, as well as a very
good profile for safety and tolerability, again as
outlined, wth opportunistic infections |argely
rel egated to relatively sinply treated, and a near
total lack of fungal infection or pneunbcystis as an
eti ol ogy.

So | think there is very consistent
evi dence of the efficacy and safety of this agent.

Finally, I would actually describe this as
a landmark study. In the beginning it really

acconplished very many things in the field of heart
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transpl ant ati on. This trial was the first
prospective, random zed, controlled trial to exist in
heart transplantation, and stands to date as the only
one, but perhaps equally inportantly, because there
had been no precedent and no trial of its design in
heart transplantation, it established standards of
care. It established new criteria for defining
henmodynam ¢ conprom se, ways of caring for patients,
thresholds to initiate rejection therapy, and so made
a big advance in the field of heart transplantation.

| think, equally inportantly, are the
three analyses that |'ve described, the survival
benefit associated with its use. For the first tine,
not a reciprocal relationship where you decrease
rejection death, but by being so potent, you enhance
infection death. This agent showed both a reduction
in rejection death and infection death, and had a
significant inpact on one of the highest risks of
nortality, that when there is significant graft
dysfuncti on.

So | think, in summary, | woul d describe
this agent and this study as having shown an agent
that, | think, fills a very pressing and unnet need in
the field of heart transplantation.

"1l turn the programback to Dr. Stenpien
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for closing comments.

DR. STEMPI EN:  Thank you, Dr. MIler.

As we have heard, the nycophenolate
cardi ac study 1864 presented special challenges for
us. There was a conpelling ethical need to do an
active controlled study, and nycophenolate was
conpared to the current standard of care, which is
azat hioprine containing triple therapy.

In terns of our primary endpoints, we did
not neet one of the two primary endpoints based on the
anal ysis of the enrolled population. Qur hypothesis
was that mycophenolate would be superior to
azathioprine for the six nonth rejection endpoint, and
in fact, no difference was found between the treatnent
groups for this endpoint, based on the enrolled
anal ysi s.

In this study, however, there are
[imtations in |ooking at the enrolled population. In
retrospect, our study design random zed too early
relative to the start of study drug, and we should
have random zed when we were confortable that the
patients were ready to tolerate oral nedication

Because of this, we feel it is nore
appropriate to look at the treated popul ation, and

that this look is valid because the treatnent
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assignments in this group were nmade randomy.

We have briefly reviewed the established
renal efficacy of nycophenol ate, and we believe the
data fromthe cardiac study taken in total support the
efficacy of nycophenolate in preventing cardiac
rejection and deat h.

Pre-specified analyses in the treated
popul ati on show that nycophenolate is at |east as
effective as azathioprine, and suggests that
mycophenol at e may be superior to azathioprine, and Dr.
MIller has given you his clinical perspective
regardi ng the inportance of these results.

Mycophenol ate represents an advance in
cardi ac transplant i nmmunosuppression and should be
approved for the prevention of rejection in cardiac
transpl ant. Thank you.

That's the end of our presentation. W
woul d be happy to take questions.

CHAI RMVAN MASUR: Ckay, thank you. Wy
don't we start around the table and see if there are
gquestions. W could start with Dr. Pina and nove up,
if there are questions. Dr. Starling?

DR.  STARLI NG | have a couple of
questions that are mainly related to the protocol

Shall | address themto you?
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CHAl RMAN MASUR:  You can address themto

whi chever speaker you would |ike to address them

DR, STARLI NG Wth regard to the
protocol, were there -- were patients a prior

excluded that were "high risk"” fromthe standpoint of
their PRA crossmatch, etcetera?

DR, MAMELOK:  No.

DR STARLING (kay. Secondly, was there
i nduction therapy used at all?

DR. MAMELOK: I nduction therapy was used
in about 22 percent of the patients in both groups.
It was left up pretty nmuch to the --

DR. STARLI NG Ckay, and as far as the
patients with henodynam c conprom se, was there a
threshold that was required as far as the cellular
grade of rejection to fall into that group or could a
1A or 1B --

DR. MAMELOK: Any grade of rejection, 1A
on up, would get you into that group

DR STARLING (kay. Next question has to
do with infection prophylaxis for CW and HSV.

DR. MAMELOK: There was no specification
whet her patients needed to have prophylaxis or not.
W didn't ask that specifically. W do have sone

information. W |ooked at that in an indirect way, so
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to speak, by |ooking at how many patients received
acyclovir or gancyclovir in the first 14 days post
transpl ant .

| believe a little nore than 50 percent
received acyclovir, and a little less than a third
received gancyclovir in the first 14 days. Sone of
that was probably for treatnent, but sonme of it was
probably for prophylaxis, but | can't differentiate
t he two.

CHAI RVAN MASUR: Was that bal anced?

DR MAMELCK:  Yes.

CHAI RVAN  MASUR And there was no
pneunocysti s prophyl axi s?

DR. MAMELOK: Well, again, there was no
specification in the protocol that you either were
allowed or not allowed to use prophylaxis, and
patients -- Certainly, there were patients who
recei ved both pentam dine or trinmethoprimsulfa, and
| presune sone of that was, in fact, for pneunobcystis
prophylaxis, but it's difficult to tell who.

W al so had sone cases of pneunpcystis as
wel | . Again, the use of those agents was pretty
bal anced. There were nore pneunocystis cases in the
AZA group, but in terns of the use of the drugs,

overall they | ook pretty bal anced.
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CHAI RMVAN MASUR: |s there nore cases of
proven di sease?

DR MAMELOK: | guess it gets into how you
define proven. Certainly, the infectious disease
conponent of this protocol was not at the rigor that
you would require if you were actually doing a study
in any of those diseases, and the -- so opportunistic
infections were collected as part of adverse event
col | ecti on.

So if the site, you know, deened that they
felt the patient had pneunocystis, CW, what have you,
and they put that in an adverse event form then they
were counted in that group. |I'msure that, if that
was subjected to the rigor of an infectious disease
trial, that wouldn't hold up, but that's what we did
inthis trial.

CHAl RVAN MASUR.  So in other words, there
were no a priori definitions of your opportunistic
i nfection endpoi nts?

DR. MAMELKK: well, vyes. There were
definitions for sonme of them For exanple, CW was
divided into virema and tissue infection and di sease,
di sease being patients who shed, were basically
shedders in wurine or sputum and CW infection

requi red soneone to wite on an adverse event form
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you know, pneunocystis pneunonia, for exanple, but we
didn't require themto provide the docunentation that
soneone actually had pneunocystis pneunonia or CW
pneunonia. |If they wote it down, that's what we said
they had, and then they were put in the tissue
i nfection group.

Simlarly, if CW were isolated from
bl ood, then they would be in the CW virem a group.

DR. STARLI NG  Next question: Regarding
the use of HMGCo A reductase inhibitor, was that
| ooked at and, if so, was that balanced in the
treat ment groups?

DR. MAMELOK: Yes, it was.

CHAI RMAN MASUR. Dr. Starling, can | ask
you, since all this is recorded, you won't get your
per diemunless you speak into the m ke.

DR. STARLING 1'Il repeat the question

The question had to do with the use of
statins or HMG CoA reductate inhibitors. Was it
recorded, and was it bal anced between the two groups?

DR MAMELCK: Yes, it was recorded. |If |
coul d have Slide CM 8, please.

This shows the distribution of statins,
and | think you would say they were bal anced.

DR STARLING Gkay. The next question |
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have is: In the -- Specifically, in the patients that
died with henodynam c conpromse, | believe it was 12
patients that were in the azathioprine group, and zero
in the MW group.

Were there any differences in those
specific patients as to howthey were treated, the use
of OKT-3, ATgam etcetera?

DR MAMELOK: | don't think I can actually
answer that. | don't know the specific therapies that
they got at the tine.

DR. STARLING Ckay. Thank you.

DR MAMELOK: Dr. MIler rem nded ne that,
actually, when those criteria are used as guiding
t herapy, if someone had henodynam c conprom se, then
they were required to get OKT-3 or ATG

DR. STARLING So all the patients that
fell under that category woul d have recei ved OKT-3 or
ATgan?

DR. MAMELOK:  Yes.

DR PINA: | have a question in your slide
number 62 where you show the rejection rates at six
nmont hs by | HSLT gr ade.

Oh the y axis you have percent of
patients. |s that percent of patients who rejected or

percent of patients who were treated?
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DR. MAMELOK: That's slide 62 from the
presentati on?

DR. PINA: Right.

DR MAMELOK: Could we have that slide up?

DR. PINA: Min presentation.

DR. MAMELCK: Yes. Is this the slide
you're referring to?

DR. PINA: Right.

DR. MAMELCK: Yes. The percent -- For
each panel we | ooked at, you know, the full group. So
there are the total patients in the biopsy grade 1,
that 97 percent of 289 for AZA, and 95 percent of 289
for MMF, simlarly, at grade 2 at 69 percent of the
289 for AZA, and 65 percent of the 289 for MW.

DR Pl NA: So in other wor ds,
approxi mately 45-53 percent of patients enrolled had
at least a grade 1, grade 3 or higher rejection?

DR. MAMELCK: That's correct.

CHAI RVAN MASUR: Dr. Starling, another

gquestion?

DR. STARLI NG  No.

CHAI RVAN MASUR: Dr. Giffith:

DR CGRIFFITH: Dr. Manelok, | wonder if
you could clarify for me the question that | asked

earlier. That is, of the 11 percent dropout rate or
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72 people, you said that 74 percent of those patients
recei ved azat hi opri ne.
VWat was the outcone in that group?

DR MAMELCK: Actually, first of all, the

patients -- Well, when you say what was the outcone,
you nmean in terns of -- | nean, the outcone was for
t he whol e group given -- you know, at six nonths for

rejection and nortality at one year.

DR CGRIFFITH  Yes.

DR MAMELCK: So you're --

DR. GRI FFI TH: ' m asking you, did you
foll ow the endpoints for that group?

DR MAMELOK: 1'msorry? Yes, we followed
the endpoints. In the treated group, once you got one
dose of study drug, you were followed for the full six
nmont hs, whether you were still on study drug or not,
for rejection; and for a full year --

DR GRIFFITH: That's not the question.
That's ny second questi on.

DR. MAMELOK: Ch, you're looking for the
outcone in the patients who never received study drug.
Oh, I'msorry.

Coul d we have that nodule -- If we could
have ET-19, please.

First of all, this just basically gives
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you the reasons that patients withdrew fromthe trial
as defined on the cases -- Al these cases were
reviewed, and it turns out nost of themcouldn't get
study drug, for one variety or another, because they
couldn't take oral nedication, and sorted out into
t hese categori es.

If | could have ET-20: This is the
survival curves with the nycophenolate, | guess, in
changing color from green to blue, and the AZA
patients in orange. You can see that there is a
difference in nortality that occurs. Most of the
difference, actually, occurs in the first 21 days, and
then the lines tend to be parallel.

DR WOODLE: Can you tell us -- 74 percent
of all the untreated patients received AZA What
percentages in the MW and in the AZA groups actually
got AZA?

DR MAMELCK: Well, when they were in the
active part of the study, they got what they were

assigned to. So the MW patients didn't get any AZA

when they were still on study drug, and the AZA
patients didn't get any MW when they were still on
study drug.

For patients who withdrew fromthe trial

and then -- So when they were taken off study drug and
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then were treated, you know, basically, per whatever
physi cians wanted to treat themw th, about two-thirds
of them-- two-thirds of the AZA patients continued to
get AZA, and two-thirds of the MW random zed
patients, when they withdrew fromthe trial, were then
put on azathioprine; but when they're on study drug,
while they're still active in the trial, they're
getting whatever their assigned drug was.

DR.  WOODLE: But if they're untreated
t hey never got study drug.

DR. MAMELOK: |If they're untreated, then
t hey never got study drug.

DR. WOODLE: So the question is: O the
untreated patients, those that were MV assi gned, what
percent age of those got AZA subsequently?

DR. MAMELOK: O the untreated?

DR WOODLE: And of the AZA assigned that
were untreated, what percentage of them got AZA

subsequent | y?

DR. MAMELCK: | think | can get those
nunbers for you. It was about equally distributed.
DR, WOCDLE: In the untreated groups

there's a worse survival in the MVF assigned patients
than there is in the AZA patients. The question is:

Is there a difference in those two groups in whether
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or not they got AZA subsequently?

DR MAMELOX: Right. [If I could have that
slide up, please.

This shows in the 34 patients who were
assigned to azathioprine, 19 got azathioprine. O the
38 who were assigned to MVF, 15 got azathioprine.

CHAl RVAN MASUR W' || cone back as we go
ar ound.

DR. MAMELOK: Take this slide off.

CHAl RVAN MASUR Bartley -- Steve, do you
have foll owup on that or should we go back to Bartl ey
again? W'Ill conme around so we can get to everybody.

Bartl ey, do you have other issues?

DR. GRIFFI TH: Yes. Not issues, just
gquesti ons.

| wondered about the change in henbdynam c
conprom se definition, and what it was in the original
protocol that seenmed to result in a greater than 30
percent inclusion rate, which, admttedly, was a
little high. What of those softer signs seemto be
nost problematic? WAs it PA saturation or was it
wedge pressure?

Do you have any information that could
explain the difference between the ultimte severe

hemodynam ¢ conprom se definition and the nore
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i nclusive earlier one?

DR MAMELOK: Yes. Could | have slide --
| could show this to you in two ways. first, let ne
see slide RJ-29, please.

This shows the various criteria for severe
hemodynam ¢ conpromse with the treatnment groups
conmbi ned, show ng you how many patients had each of
the criteria. These are not nmutually exclusive,
because a patient could possibly have nore than one
criteria, but I think the ones that gave us the nost
problens in terns of the kinds of things you' ve asked
were the S3 gallop in terns of being sonmewhat
subj ective and probably difficult, and the pul nonary
capi |l ary wedge pressure.

These patients were not necessarily
required to have synptons when they had these.

DR, R FFI TH: Were there criteria for
starting inotropic support?

DR. MAMELOK: There were no criteria for
starting inotropic support specified in the protocol.
That was left up to the clinical judgment of the
i nvesti gat ors.

DR. KOBASHI GAWA: Jon Kobashi gawa,
transpl ant cardiologist. As the Chairperson for the

mycophenol ate nmulti-center study, | just want to add
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sonme comments in regards to henodynam c conprom se and
how t he steering commttee handl ed the definition.

| think that is one of the |argest
stunbling blocks. Wen we first began the study, we
wanted to have sonme criteria where we could include
patients to be treated w thout having histologic
evidence for rejection. So we made this criteria for
hemodynam ¢ conprom se rather broad, so that the
clinician would have that variability to enroll that
patient into the treated group, so we could treat that
patient if we felt it was clinically indicated.

That's why the criteria was broad, but as
Dr. MIler pointed out, transplantation in hearts is
still evolving. As the years and not so many years
went by, we began to note that henbdynam c rejection
was sonething nore narrow, nore specific in terns of
synpt om gener at ed as opposed to a protocol biopsy, and
there was a big difference between that.

That's why we eventually revised the
criteria to include henbdynam ¢ conprom se gener at ed
by the patient synptons presenting, for exanple, with
shortness of breath or with hypotension. That would
be to the principal investigator's discretion to start
i notropes on that basis to support blood pressure,

support the henodynam cs.
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We know that down to inotropes and to
cardiac dysfunction, and that was evidenced by
echocar di ographi ¢ dysfunction, ejection fraction,
decrease in fraction with shortening decrease, and we
felt that this wuld reflect a nore biologic
representati on of henodynam c conprom se, and that's
where we evol ved.

Even today, though, we may even change our
definition of henodynam c conprom se as we evolve
again into a nore revised and nore biologic, again,
criteria, but this is how w are continuing to evol ve
in heart transplantation today.

DR MLLER One followup point, Bart, is
t hat several of the centers have traditionally done
henodynam ¢ nonitoring at the time of every heart
bi opsy, regardless if driven by clinical synptons. So
the inclusion of finding a mxed venous sat |ess than
60 percent which could be driven by anema and a
variety of other factors still put them into the
criteria which would typically potentially trigger
treat nent.

| think that may be one of the other major
factors of why the incidence was so high

DR. CGRIFFI TH: Thank you. Just a | ast

question would be: Do you have any autopsy
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information on the patients that died? |Is there any
difference in the histopathol ogi c exam nation of the
heart relative to the two groups?

DR MAMELOK: Unfortunately, we don't have
autopsy information on nost of the patients who died.
This is a shortcomng, | think, of this trial, and |
t hi nk, unfortunately, of a lot of nedical practice
t hese days.

Sol can't really give you, you know, rea
good -- | can't really give you conparisons in terns
of what was seen by the heart, because the sanpling is
really not very broad.

| can give you ideas of what were found.
Sone patients, for exanple, had active rejection,
active acute rejection. There were sone patients who
had transpl ant cardi ovascul opathy. Sone patients had
-- There were a few patients who had evidence of
myocardi al infarction. There were sone patients who
clearly died of infection.

So it's avariety of things, but in terns
of -- W didn't really have enough organi zed and wel |
col l ected autopsy information.

CHAl RMVAN MASUR:  Randal | ?

DR STARLING | just would nake a foll ow

up question and comrent related to the issue of
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henmodynam ¢ conprom se.

Those of us who work in the field know
that rejection is, obviously, a continuum that
transcends fromtypical histologic cellular rejection
to the issue of antibody nediated rejection to
coronary vasculopathy. I'msure that a lot of this
initiation of t reat nent in the presence of
"henodynam ¢ conprom se” with a |low grade cellular
rejection is driven by the presunption that there are
other factors in play, antibody nediated coronary
vascul opat hy, etcetera.

My question is: Do we have any data or
insight into these particular patients as to the
i ntervascul ar ultrasound findings and what was goi ng
on in the coronary arteries in the patients wth
henodynam ¢ conprom se without "significant" cellular
rejection?

DR. MAMELOK: | just want to clarify the
question. Are you specifically interested in those
findings in the patients who had henodynam c
conprom se or in general across the board, because |
think it is the latter, but --

DR STARLING In particular, the patients
w th henmpbdynam ¢ conprom se.

DR. MAMELCK: No, | don't have data
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organi zed or collected in that fashion. A lot of
them of course, when they were having it, weren't
havi ng those kind of studies done.

DR.  STARLI NG | just -- | don't think
t hat t hat know edge particularly inpacts any
concl usions one would draw, but | think it just gives
us insight froma pat hophysi ol ogi ¢ standpoi nt.

CHAl RMAN MASUR.  Ckay. Steve?

DR Pl ANTADCSI : Thanks. The sponsors
made nme fairly wunconfortable wth the repeated
assertion that the treated patient analysis is valid
because patients were randomy assigned to their
treatments. This is sinply not true, particularly in
such a subset.

The issue is selection bias, and that
sel ection bias could operate either on the patients
who were selected for conparison or selection bias
coul d operate on the patients who were excluded from
t he conpari son. It's the latter that's of concern
her e.

In fact, we'll see in a second, there's
sone evi dence for sone very strong sel ection biases in
the data that you' ve presented, but ny first question,
in particular, i S: What are the general

characteristics of the patients who did not receive
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study drug, not so much in terns of what they
ultimately received, but in ternms of what their
basel i ne prognostic factors were?

DR. MAMELOK: So the question regarding
baseline is you' re interested in sone of the baseline
characteristics.

W can go through sone of those. Could I
have that slide, please? This shows their age, and
probably | can short circuit this in the sense that
the characteristics that | presented for the treated
group that we | ooked at were all balanced with one
exception, and that was a cold ischemc tine.

The mean cold ischemc time in the
mycophenol ate patients was 3.7 hours, and it was 3
hours or 3.1 hours in the AZA assigned patients. So
there was a difference in cold ischemc tine.

When we actually | ooked at the causes of
death in the untreated patients -- if | could have ET-
21, please -- there were 11 deaths in the AZA group
and 19 inthe MF in the first 21 days, which is where
that difference occurred, and the causes are about the
sane except for this category of "other."

Could I then have ET-22, please? In the
category "other," there are a variety of terns that

were used to describe what happened, but we've divided
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them here into those that basically fit into the
category of acute graft failure and then those that
fit into sone other category.

You can see, the difference in the "other"
and, | think, the difference in causes of death -- the
difference in incidence of death is expl ained by many
nore patients -- one, two, five, six, seven patients
in the MW group -- having acute graft failure
conpared to one in the AZA group.

It's possible that the | onger average cold
ischemc tine was a factor in this, but because these
patients were wthdrawmn from the trial wthout
know edge of study drug, we consider these to be
random y distributed events.

DR. Pl ANTADCSI : Well, I'm not so sure
that I would, but we could conme back to that |ater

DR MAMELOK: If we could just -- | think
it's inportant for us to address the issue of whether
the treated group -- The treated group at the top
| evel, the 289 patients in each group, are indeed --
do indeed have their treatnent assignnents remain
random and 1'd like to ask Dr. Koch to comment on
t hat, pl ease.

DR KOCH Let ne try one, if there's less

echo.
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The concern that you express is certainly
a concern that anyone | ooking at the study woul d have.
My understanding is that the issue of treated or not
corresponds to essentially an entry requirenent. In
order to be treated, patients had to be able to take
oral nedication.

So this is not a situation where a patient
had been assigned and one used treatnent, and then
made the decision to apply the treatnment on the basis
of a characteristic. |If the patient didn't fulfill
the entry requirenent in order to get treatnment, then
they didn't get treatnent.

It is in that sense that the decision is
made w t hout any know edge of treatnent and, hence, is
a decision that applies without any bias with respect
to the originally assigned treatnent.

On that basis, then one sinply then nmakes
the argunment that the treated population is as
random zed as the original popul ation was.

Now the sponsor did do a variety of
analyses to evaluate distributions of baseline
characteristics and found, for the nost part, that
baseline characteristics were distributed simlarly
for the two arns in the treated population, wth

per haps one or two exceptions that woul d be consi stent
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wi th chance in the usual sense.

Also for the death or retransplantation
endpoi nt, they did anal yses that adjusted for a w de
range of baseline characteristics, and on that
endpoint in a proportional hazards nodel they found
essentially the p value for death or retransplantation
as they presented for an unadjusted anal ysis here.

DR PIANTADCSI: |'mnot disagreeing with
the argunment or the data as presented or the
mani pul ati ons of the data. | amdisagreeing with the
concl usi on, however, and what I'mreally driving at --
the point of the question is whether there's evidence
of differential selection in the tw groups, and |
think there is, and | think you' ve shown it tw ce now

Coul d we go back to the Kapl an- Mei er curve
that you showed for a second?

DR. MAMELCK: Sure. When you say you
di sagree wi th the concl usi on, which conclusion are you
particularly di sagreeing wth?

DR PIANTADOSI: Wl l, you said repeatedly
that the treated patient analysis is valid, because
the assignnments were nmade randomy. | think
actually, strictly speaking, that's not correct, and
it boils down to whether there is selection bias in

t he subset of patients that was excl uded.
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|"d like to | ook at the Kapl an-Mei er curve

agai n, because | think there's sone evidence for it
t here.

DR.  MAMELCOK: That's in the untreated
patients?

DR PI ANTADOSI @ Yes.

CHAl RVAN MASUR:  Actually, Larry wants to
ask one question as part of that.

DR. HUNSI CKER: Actually, what | want to
suggest is, for Les Mller's sake, that | think this
particular discussion is likely to take a rather
| onger period of tine. | nyself have a lot of
guestions, and these don't really involve Les,
particul arly.

What | should like to ask, if Dr. -- Steve
over there --

DR. Pl ANTADOSI :  Pi ant adosi .

DR HUNSICKER -- is willing to do this,
if we could put this discussion off until we have
finished all of the clinical things that we want to
extract out of Les.

DR. Pl ANTADOSI : That's fine, M.
Chairman. 1'Il do that.

CHAl RVAN MASUR. W can do that although,

again, we still have an hour and 15 mnutes to discuss
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this; but we can cone back to this.

Steve, do you want to ask a question on
this or shall we cone back to the statistical issues
| ater?

DR. SELF: Wwell, | have a question, and

it's about this, but it's actually not a statistical

guestion. It's a clinical one.
The untreated group -- a | arge percentage
were treated, 74 percent. | was interested to see

that, actually, a few of themwere treated with MW.

| wonder, clinically, that group of
patients who aren't able to receive oral nedication
within the first five days, if MW is approved for
this use, would you propose using MW after five days
post-transplant for those patients who then becone
able to take oral nedication?

DR. MAMELOK: No, | would recommend t hat
oral nycophenol ate be used within five days. | nean,
sone patients were able to start oral nedication
before five days. The average start tine in the
treated group was about two days, and well over 90
percent started -- about 95 percent started within the
prescribed five days, and a few were a little later,
but all wthin the first ten, but basically they al

were in the first five
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So | think as soon as you can start oral
nmycophenol ate i s when we woul d recommend starting it.

DR SELF: And if you can't start it
within the five days, you would recomend going with
AZA at the tine that the patient is able to take oral
medi cati on?

DR. MAMELOK: | think I would defer that
guestion to Dr. Kobashi gawa.

DR KOBASH GAWA: Jon Kobashi gawa. At the
begi nning of the study, we did not have intravenous
formul ati on of mycophenolate. Now we do. So | think
your question is well warranted, but now, since we do
have |1V nycophenol ate avail able, we can adm nister it
in that form

W do so for azathioprine as well when we
cannot give oral. W wll give intravenous
azat hioprine and then start oral, and we do the sane
for cyclosporine and even -- sonetinmes given
i ntravenously, again when those patients are not able
to tolerate oral nedications.

DR, STEMPI EN: Dr. Stenpien. Just a
clarification. Wile we do have an |V formul ati on and
have submtted an NDA for that fornulation that's
currently under review, the IV fornulation is not at

this tine available. However, we are hopeful that in
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the future the IV mght be applied to situations such
as you descri be.

DR. HUNSICKER | would say that we have
extensive experience with the use of nycophenolate in
ki dney transplantation. |If you can't use it within
the first five days, for one reason or another, you
use it after the first five days. You use it when you
have it available. So it is not something for which
there is any evidence that it is essential that it be
started within the first days.

DR SELF. So if that's the case, then it
seens to nme, froma -- statistical issues aside, that
group of patients who were untreated are clinically
relevant. They do contribute to kind of the overal
net picture for a patient undergoing cardiac
transpl ant .

DR, HUNSI CKER: |"d rather defer that
di scussion to when we get back.

CHAI RVAN MASUR: (Okay. Darrell?

DR. ABERNETHY: You showed the data from
the entire group, 323, 327, for death and nortality,
and then for the selected group, 289, 289. For the
rejection and henodynam c conprom se patients, we
didn't see both sets of data.

| was hoping that we could see the data
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for the entire group for rejection and that endpoint.

DR. MAMELCK: So you want the sane
specific data in the enrolled popul ati on?

DR ABERNETHY: Right. Exactly.

DR. MAMELOK: Sure. If | could have --
"Il find it for you in just a second. It may be in
a slightly different format, but | think it wll be
the same data. Could | have slide RIJ-7, please?

This is the data in the enrolled
popul ation for grade 1A rejection. Simlarly, nost
patients have it, and there really is not a
di fference.

Then could | have RJ-37? No, |'msorry.
It's proving G ade 2 in the enroll ed.

DR. ABERNETHY: | guess | was hopi ng we
coul d see the conparabl e Kapl an- Mei er curve.

DR. MAMELOK: Ch, the Kapl an-Meier curve
for rejection?

DR. ABERNETHY: Ri ght.

DR.  MAMELCOXK: Ckay. The Kapl an- Mei er
curves for rejection -- If | could see RJ-46. That's
treated. Sorry. My | have slide RJ-38.

Okay. This is a Kaplan-Meier curve for
the grade 3 rejections in terns of their severity, and

there's a trend along the curve after a nonth, of
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course, but there's no statistical difference there.

DR ABERNETHY: Then could we -- so we can
refresh our nenory -- conpare that to the 289/289
group?

DR MAMELCK: Ckay, but you' d like to see
Kapl an- Mei er curve for that, because they didn't show
a Kapl an-Meier curve for that. | think I can get you
one, but if |I could have RJ-46. So that's in the blue
i ne nycophenolate. Oange is AZA

DR. HUNSI CKER: And that was also not
statistically significant, since the --

DR. MAMELCK: That was . 056.

DR. HUNSI CKER: The Kapl an- Mei er what do
you call it --

DR. MAMELOK: Log rank test.

DR.  HUNSI CKER: -- the final test, the
Mant el - Haenszel is not significant.

DR. MAMELOK: The CWvH test -- it was a p
of .05, but the test for the Kapl an-Meier curve, which
is adifferent test -- Do we have that p value? This
curve is not significant.

CHAI RVAN MASUR: Ckay. Wafaa?

DR EL-SADR | have a coupl e of questions
about -- You showed a lot of details about the

patients who w thdrew approval or did not take study
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medi cation. Do you have data on the loss to foll ow up
in general anongst the two treatnent arns, as well as
al so the duration of followup by treatnent arnf

DR MAMELCK: Yes. There were no patients
lost to followup. The datasets for this at the six
month rejection endpoint and the one-year nortality
endpoint are conplete. That is, we have information
on all patients enrolled in the trial.

Your second question was -- Ch, how | ong
a foll owup do we have?

DR EL-SADR | guess what |I'mgetting at
is you showed data, for exanple, on nortality as a
percent rather than rates of X death per X person
years of followup, and it just -- That would take
into account the varying periods of tine that --

DR MAMELCK: Wll, all patients were
followed -- For the nortality endpoint, the nortality
rate at one year -- the denomnators are the ful
denom nators for the enrolled group. So in other
words, all -- The rate we give is the percent of, you
know, patients enrolled for the enrolled group, and
the percent of patients in the treated group, and it's
all of them So -- and they're all followed for the
sane period of tine.

So that every patient is followed for
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nortality, for exanple, to one year. So we know at
one year whether a patient is dead or alive, and then
we can -- You know, then we calculate the rates. So
those rates were not estinates. Those were rates
based on the full group

DR. EL- SADR: The other -- M |ast
gquestion is about the discontinuations for al
reasons. You show discontinuations of study
nmedi cati on for adverse events. | assune there were --
In addition to, obviously, death, were there other
reasons for discontinuation, and were they simlar or
different between the treatnent groups?

DR. MAMELCK: There were sone other
reasons for patients discontinuing fromthe trial. |If
| could have ET-4, please.

This shows the various reasons for
patients withdrawing fromthe trial. As you can see,
the nost frequent occurrence is adverse events, and
then there are other reasons here. Wen you get down
to the small percents, there are sone differences, but
they're relatively small.

DR. EL- SADR: My last question is the
bi opsies. | assune that there is also -- These were
not blinded. | nean, the biopsy results went back to

the investigators. Right?
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DR MAMELOK: Well, see, the biopsy result
went back to the investigator for a patient, but they
were blinded as to what therapy they were on, but they
knew what the biopsy results were to, you know, nodify
the care of the patient.

DR. EL- SADR Ri ght. Coul d that have

influenced -- | nean, there's a difference in the
bi opsy -- in the grades on biopsy of rejection. Could
that have influenced -- | guess, getting back to the

decision to initiate treatnent for rejection?

DR. MAMELCK: The decision -- So you're
asking whether the grade of biopsy influenced the
decision to treat rejection?

DR EL-SADR  Right.

DR.  MAMELOK: Yes, it did. So, for
exanple, if a patient with a mld -- Patients with
grades 1 | evel biopsies wthout any signs or synptons
of anything were not, | don't believe, required to
have treatnent. For patients with grade 2 biopsies,
those patients were in general treated with steroids,
and for higher grades steroids or OKT-3 or ATG would
be the typical reginmen for treating rejection for
t hose types of patients.

DR. EL- SADR: It was required by the

protocol or was left up to the --
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DR MAMELCK: It was required by protocol,
and then there were other patients -- There were sone
patients, however, who were treated as protoco
exceptions for a variety of reasons.

CHAI RVAN MASUR: |Is there any difference
-- Has there been analysis of the histology of
rejection between the two arns? |Is the histol ogy
identical at each grade level in terns of the cel
types, etcetera?

DR. MANMELCK: VWll, to the degree that
everybody was follow ng the | SHLT grades of rejection,
we did have -- Before the trial was initiated, all the
study site pathologists were convened, and those
criteria were reviewed by an expert cardi ac
pat hol ogi st, and then they were asked to follow those
rejection definitions.

DR HUNSI CKER There was a central review
of refraction at the biopsies, and you could comrent
on whet her the rejections seened to be equally graded
in the two arnms, based on that central review

DR MAMELCK: Yes. As Dr. Hunsicker
points out, we did have a central review of biopsies
-- of a selection of biopsies on the patients to get
an idea of how pathologists expert in the field,

unassociated wth the patients, would review the
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bi opsi es conpared to the study.

CHAI RVAN MASUR: So they're consistent.
So there's no reason to think that the histology with
one therapy was different fromthe histology --

DR.  MAMELCOK: That's correct. That's
correct.

DR PINA | think, as a point of perhaps
clarification, and having wal ked around with this
appendi x in ny pocket for the tine of the duration of
the trial, investigators tried really to stick to the
algorithmthat's presented in your protocol, page 195,
and | think it's a protocol page. It's Appendix E.

There was an attenpt to be as consi stent
as possi ble, once the grade of rejection was returned,
with or without henodynam c conprom se, the criterion
havi ng changed later on, to follow this very, very
closely. If you look at this, this is not outside the
general practice of what's done today for treatnent of
henmodynam cal |l y conprom sing rejection

So | think that there was pretty nuch
consistency in trying to follow this protocol, and it
was pretty well laid out.

| also -- | have a question and a coment.
On page 14 of the protocol it states that azathioprine

coul d be adm ni stered open-label imediately prior to
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t ranspl ant . | understand there was a group of
patients who received cytolytic therapy at the tine of
transplantation, and this really varies fromcenter to
center as it's been done.

How many patients actually received
azathioprine prior or at the time of transplant?

DR MAMELOK: W're going to see if we --
| don't have that piece of information in ny head.
W're going to see if we can find it. As | indicated
before, about 22 percent received cytolytic therapy,
but for azathioprine we'll see if we can get that out
of the dat abase.

DR. Pl NA: Because for the panel's
clarification, at the tine that the patient gets
call ed, nobst centers have a protocol to adm nister
cyclosporine, a certain anount of steroids, and
azat hioprine open-label. So | think it would be of
interest to see how many peopl e received that.

CHAl RVAN MASUR: Al right. Perhaps we'll
conme back to that. Steve?

DR WOCDLE: There's a reasonabl e cadre of
people in renal transplantation now that believe that
early | oadi ng of imMunosuppressive agents -- that is,
within the first 24-48 hours -- is essential for

achieving the | owest rates of rejection.
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One of the things that struck ne about
this trial was that patients were delayed in giving
the test drug for few to several days, and the other
interesting -- The other thing that's inportant to
realize is that, when one starts nycophenol ate, you
may not get therapeutic levels or |levels that you feel
may be therapeutic for a few days afterwards.

So there may be a substantial nunber of
patients in this trial that didn't have what we m ght
consider to be an effective level for several days
after transplant. So | had a couple of questions to
try to get at that.

One is: Wen was the drug actually
started, azathioprine and MW? \What were the nean
tinmes to starting drugs and nedi an times?

DR. MAMELOK: The nean and nedi an tines
were very close, and they're about two days in each
arm

In ternms of the tinme it takes to reach
t herapeutic concentrations, |'m going to ask Dr.
Ni cholls, who is a clinical pharnacologist on the
project, to address that question.

DR NCHOLLS: Yes. |[|'mAndrew Nicholls.

There isn't, in the case of nycophenol at e,

any strong evidence on kinetic grounds to propose
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| oadi ng doses. The pharmacoki netics very rapidly
reach steady state. So essentially the pk profile on
Day One, though it changes over a period of three
mont hs, | ooks very nmuch |ike a pk profile on Day Two
and Three and Four.

So for that reason, we wouldn't propose
| oadi ng doses on pharnacoki neti c grounds.

DR WOODLE: D d you have a chance to | ook
at the patients in terns of those that did experience
rejection and those that didn't as to -- Was there any
relationship to when the drug was actually started?

I n other words, those in whom drug was
started later -- were they at higher risk to
experience a rejection episode or a nobre severe
rejection episode?

DR. MAMELCKK: No, we didn't do that
anal ysi s.

DR ABERNETHY: | would follow up on that
question about | oading. What was the accumnul ation
ratios fromother studies? Wth the half-life this
drug has, it seens |like that the first dose will not
get you to a steady state.

DR NICHOLLS: Right. This question about
half-life -- The half-life of this drug is a rather

conpl ex concept. Wien we | ook at the decay curve of
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MPA concentration wth time, it is, in fact,
conplicated by the influence of enterohepatic
circul ation.

So it's a rather -- The term half-life
cannot strictly be called elimnation.

DR ABERNETHY: Right, but the sinple
thing to think about would be what's the accunul ation
rati o?

DR. NI CHOLLS: Ri ght . | f you approach
that by | ooking at pre-dose concentrations, to |ook
there for evidence of an exponential, if you Iike,
i ncrease of pre-dose concentration -- as | nentioned,
first day profile |ooks very much |ike the next day
profile. There's really very little evidence of a
gradual increase in pre-dose concentration with tine.

DR ABERNETHY: So the accumulation ratio
after a week of dosing, for exanple, is 1.0. |Is that
what you're saying?

DR. NI CHOLLS: It's very close to that
i ndeed.

CHAI RVAN MASUR:  Steve, other issues?

DR. WOODLE: Yes, just one other issue
regarding the path review. The central path review
was only on a subset of patients wth henodynam c

conprom se. |Is that true?
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DR MAMELOK: Yes, that's right. W first
identified patients who required treatnent and had
henmodynam ¢ conprom se by --

DR WOODLE: But then it was just a subset
of those. R ght?

DR. MAMELCK: Then it was a random zed
sanpl e of that group, yes.

DR WOODLE: Wat was the total nunber of
patients or sanples that were actually reviewd?

DR. MAMELOK: well, when we did the
random zation, there were 57 patients sel ected, and on
five of them we could not actually get slides. So
t he actual review was done on 52.

DR. WOODLE: Were the individual
pat hol ogi sts at the institutions blinded to clinical
dat a?

DR NMAMELOK: The i ndi vi dual pat hol ogi sts
-- The pathol ogists at the study sites, you nmean?

DR. WOODLE: Yes.

DR. MAMELCK: They were not blinded to
clinical data, no.

CHAl RMAN MASUR:  Larry?

DR HUNSICKER |'mgoing to suggest that
we take the advantage of Les' last hour to do a

conbined thing that's going to address both question
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1 and question 2 that the FDA is putting to the panel.
So I'm going to perhaps ask the cardiol ogi sts who
represent the Roche group and also our own
cardiol ogists perhaps to comment on a series of
guestions that | think that we perhaps want to get out
and discuss a little bit.

Before | do that, | want to say, possibly
because | will be somewhat critical of sonme of the
aspects of this study later on, that | want to say up
front that | recognize that this is unquestionably the
best done study in the area of cardiac transpl antation
that's ever been done.

The investigators deserve a good deal of
congratul ations for what they've acconplished. 1| also
want to say | have had the opportunity now to serve on
-- this is nmy fourth review board. Three of these
happen to have reviewed applications from Roche, and
| believe that Roche has really set a standard for the
conduct of clinical trials in the area of
transplantation, which all of us in the community
shoul d be grateful for.

| say that, as | say, because | wll be
critical of sone aspects of the study later on, and |
don't want it to be lost that this is really an

extraordinarily inportant first step in the study of
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cardi ac transpl antati on.

Now | want to preface ny conments -- the
question that |1'm going ask by a good deal -- by
| etting everybody who m ght not be aware of this, be
aware of the difficulties in deciding what constitutes
cardi ac rejection.

W have clinical, and we have hi st ol ogi cal
criteria. One of the realities is that you can find
cellular infiltration in cardiac biopsies that are
done on a protocol basis, as were done in this study,
t hat probably do not nean rejection; but we have not
yet learned how to distinguish those that nean
rejection fromthose that don't.

This neans then that a patient with a
rather mld rejection, a 1A by the definition of the
| SHLT, may not have rejection at all in any neaningful
way. A very substantial fraction of patients with a
Cass 1 rejection get better with nothing at all, and
probably do not really have rejection.

Now sonmeday we may be able to distinguish
these things, but we can't right now This is
mani fested by the fact that, while there were 313 and
312 patients respectively in the treated groups who
had a biopsy grade 1A or higher, only 241 and 226

respectively received any treatnent at all.
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Conversely, you <can have a totally
negative biopsy, and yet in many cases it is likely
that there is rejection present. Again, this is
evi denced by the fact that, while there were only 65
-- I'msorry, 121 and 120 patients who nmet the co-
primary endpoint of a rejection at any grade wth
henodynam ¢ conprom se, there were nore than that, 241
and 226, who received treatnent.

So neither the clinical nor t he
hi st ol ogi cal diagnosis of rejection is particularly
solid in the area of cardiac transplantation. This
leads to an issue when you try to figure out what
m ght be an endpoint or what should be an endpoint.

The relevance to this specific trial is
that it would seemreasonable to try to pair out, if
we could find a way to do it, those patients who were
included in the primary endpoint who didn't even have
rejection.

It is a nmeani ngful and inportant question
to the second thing, in that what we really need to do
isto see if we can define rejection.

Now | would state at the outset that there
is another distinction here to be nmade between
rejection and severe rejection, and this study was set

up as a study of any rejection episode.
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When you | ook at any rejection epi sode and
you don't find a difference in that primry outcone,
and then you begin | ooking at subsets, you get into
the major problem of subset analysis, and severe
rejection would be a subset.

So in order to try to clarify this a
l[ittle bit, what 1'd like to do, first of all, is to
ask the sponsors if they can tell us, what was the
distribution of cardiac rejection grade anpongst the
pati ents who had henmodynam c conprom se who qualified
for the endpoint, so we can see whether it 1is
reasonable to assune that any of these patients or
sone of these or what fraction of these patients m ght
not actually have had rejection?

Can you tell us the distribution of grades
of rejection in the patients who nmet your primry
outcone? The grades within the patients who net your
primary outcone.

DR MAMELOK: The primary outcone defined
in the protocol, right.

DR HUNSI CKER. The primary outcone of any
henmodynam ¢ conprom se plus any rejection grade 1 or
greater. | want to know the distribution of those
gr ades.

DR MAMELOK: Ckay. | can give it to you
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for both -- First, I'll giveit to you in the treated
group. If you want it in the enrolled, I can give you
t hat, too.

Sol'll go -- First I wll tell you, for

grade 1A in the AZA it was 9.3 percent versus 8.7
percent in the MVF, or grade 1B, 4.8 percent in AZA
5.2 percent in MW, for grade 2, 6.2 percent AZA, 3.8
percent MVF; grade 3A, 7.6 percent AZA, 9 percent MW
grade 3B, 2.8 percent AZA, 1.4 percent MW, and for
grade 4, .7 percent AZA, .3 percent MWF.

DR. HUNSI CKER: So | realize that |I'm
putting nyself out on a linb, but if one were to see
where consensus lies, the general thought is that
treatable rejection, going on grade alone, starts
somewhere in the mddle of 2. 1 wthout any
henodynam ¢ conprom se, even by the protocol, doesn't
require treatnent; 3 where there is fairly w despread
myocyte necrosis clearly requires treatnent. It is
rejection. A fair nunber of 2s have pieceneal
necrosis, and it's a sort of a who -- oh, | see that
| have -- Dr. Pina down there agrees. This is the
never - never | and.

What you see here is that perhaps hal f of
the patients had rejection grades in the area where,

wi thout henodynam c conpromse, there wuld be
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substantial question anongst the cardiac conmunity
whet her this really was clinical rejection,
irrespective of what the grade was that was stated.

Now what | want to put to the group, the
cardi ol ogi sts on the panel and also to the other, is
that if you have a rejection at any grade and have
hemodynam ¢ conpromse as it was defined in this
protocol, would you consider that to be now neeting
the criteria for rejection or is this a reasonable
t hi ng?

This is basically where they started.
They said that, if there was either fairly severe
rejection or henodynamc conpromse, this would
quality as rejection. | guess |I'masking: Wat is
the reasonableness of this definition or, put the
other way, is there any patient who had a rejection of
any grade and had henodynam c conprom se who you woul d
not proceed to treat, as was stipulated in the
pr ot ocol ?

DR RENLUND: Dal e Renlund, transplant
cardi ol ogy, University of Ut ah.

| think that the vast nmajority of patients
who woul d neet that criterion, that they have very | ow
levels of infiltrate histologically -- so very |ow

levels of histologic rejection but are markedly
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henodynam cally conprom sed -- | would say that the
majority of those are rejecting and that that's a
r easonabl e endpoi nt.

| think that --

DR HUNSICKER You said fairly -- | can't
remenber quite what the word was, but marked
henodynam ¢ conprom se. W have the criteria that we
have in the protocol. |If a patient nmet those criteria
and had a positive biopsy, even if it were a 1, let's
say, would you just that this patient should be
treated for rejection?

DR. RENLUND: Yes.

DR.  HUNSI CKER: is there a consensus
anongst the folks over there, all three of the
cardi ol ogists fromthe sponsor are agreeing, and here
at the table?

CHAl RVAN MASUR  Larry, are you asking as
if there's henodynam c conprom se w thout another
defined etiology and any level of rejection -- are you
aski ng whet her that woul d be treated?

DR HUNSICKER Yes. M question here is:
Can we cone, first of all, for the purposes of this
study, decide whether the endpoint, as it was defined
in the protocol, is a reasonable definition of

rejection, not severe rejection but just rejection?
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Secondly, can we then at the end of this tinme suggest
that that's not an unreasonable definition for future
studi es, as requested by the FDA?

CHAl RVAN MASUR:  Again, Larry, if | just,
as a neophyte in the transplantation world --
Presumably, it takes sonme clinical judgnent to decide
whet her a henodynamc conpromse is related to

rejection or whether there's sone other process?

DR.  HUNSI CKER: | think that that goes
wi t hout sayi ng. If you have a patient who has a
clearcut other reason for -- as was said by one of the

guys over there, if there is anema and the patients
have a high extraction rate, you know, you don't know
what to make of it. So you have to put this into a
broader clinical context.

DR RENLUND: | think that -- | think the
answer to your question still is that, even with an
| SHLT grade zero or 1A or 1B, if that patient has an
ejection fraction |Iless than 30, a fractiona
shortening that's less than 25, and 20 percent or a
drop of 25 percent and requires inotropes, | think
that's rejection in the vast majority of cases and,
t herefore, should be treated.

DR HUNSI CKER  So we then woul d have for

future discussion down the |line really two
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possibilities. One is that any grade or rejection
wi th sonet hi ng defined as henbdynam ¢ conprom se woul d
be an endpoint, and the other would be that we should
just ignore the biopsy and say, if you ve got
henmodynam ¢ conprom se that requires treatnent, that
is rejection. Those would be two possibilities.

What | guess I'mtrying to establish is
that the definition that is in the protocol is not an
unreasonabl e one. Ganted that there is uncertainty
inthis field. The investigators canme into this tria
with a definition that was at |east a reasonable
definition for an endpoint.

DR. RENLUND: Yes, | believe so.

DR. HUNSI CKER: And do the other nenbers
of the panel agree with that?

DR. MAMELOK: Before we go on with this,
Dr. Hunsicker, | just want to clarify that we're al
tal ki ng about the sane definition. So you're asking
them | think, if a patient neets one of the criteria
in the original definition of henmodynam c conprom se
such as pul nonary capillary wedge pressure being high,
has a biopsy or even a negative biopsy but, let's say,
a biopsy of 1 or 1A, would that patient be deened to
have significant rejection based on that criteria for

henodynam ¢ conprom se, for exanple, in the absence of
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synpt ons?

| think -- | just want to nake sure that
we're all answering the sanme question. So that | just
want to ask Dale if he neant that, if a patient has a
pul monary capillary wedge pressure of 20, IS
asynptomatic and has a 1A or 1B rejection, is that
henmodynam ¢ conprom se?

DR, RENLUND: I"'m much |ess confident
about that than the revised criteria that we adopted,
but I think that a reasonable doc. mght get quite
worried that sonething is wong.

DR HUNSICKER | think that there are two
guestions, and this can be considered sonmewhat
separately. The first is: What kind of a
recommendati on mght we nmake for future trial studies?

There, | think one would want to give the
conbi ned cardiologic expertise on all sides of this
thing tinme to work out sone of the fine points,
because it may not be that the criteria we have are
really tuned optimally; but for the first question, a
maj or question is: |Is it reasonable to have set up
the criteria as they were defined in the protocol or
were they, in fact, sufficiently flawed that we shoul d
| ook at an alternative set of criteria?

This really gets to the issue of nultiple
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testing. The only reason why one, | think, can
justify substituting one -- a separate endpoint for
t he endpoint that was in the study is the discovery
that the endpoint in the study was really -- does not
define the outcone that you are | ooking for.

If it is reasonable to say that the
definition in the protocol, which was any degree of
rejection plus henobdynam c conprom se according to
those criteria, then I think we have to say that
substitution of an alternative endpoint is now | ooking
at a second question or a subset question and has to
be understood that way as you | ook at the statistics.

That's really the two pieces of what |'m
getting to. |'ve understood Dr. Renlund to say that,
whil e he mght not be confident across the board that
a person who had el evated capillary wedge pressure and
a borderline biopsy of 1A or 1B biopsy would
necessarily need treatnent, that nmany clinicians woul d
be worried by that finding.

DR.  RENLUND: | think I understand now,
Dr. Hunsicker. | think that the criteria -- Let's say
| SHLT 1A, 1B, high capillary wedge pressure, and
that's it. Wat percent of those are truly rejecting?
| think that percent is quite a lot |ower than the one

on the revised criteria.
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| think that sonebody who's got an
ejection fraction less than 30 percent and | ow grade
rejection, | think the vast majority of those are
rejecting;, whereas, one that has a hi gh wedge pressure
and low grade infiltrate, | think it's less likely
that that's there. If | were to put a nunber, |I'd say
that it nay be 50/50 on that group.

DR.  HUNSI CKER: So that's what | was
trying to tease out. Although |I have invited Les to
coment, he has deferred to Dale, but that's okay with
me, because they're both good cardi ol ogi sts.

It may be that we will cone to a different
concl usi on about what should be used as a criterion
for this study because of what was defined, and what
shoul d be defined in the future.

| think then what | would summarize is
that the criteria are not totally unreasonabl e as they
are stated here, but there may be sone w sdom for
future studies at least in honing themin.

"Il tell you that |I'mvery, very uneasy
about defining criteria anew after the first | ook, and
you all nust understand that. | think that is a very
dangerous precedent to set. You probably woul dn't
have | ooked at it anewif it had been significant the

first tinme around.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

103

DR. MAMELOK: Dr. Hunsicker, | just want
toclarify in a sense, | guess, what Roche's position
is on this, because | don't think -- W're not trying
to claimthat, based on the evidence that we have,
that we've, in a sense, proven definitively the
standard that we would all | ook for, t hat
mycophenol ate i s absolutely superior to azathioprine
for preventing rejection, pure and sinple.

| think what we're trying to say is that,
when you take the renal data that we know about where
it clearly is superior, and when you take the vagaries
of how to neasure rejection, and when you | ook at
rejection by a variety of nmeans, whether that requires
treatment, whether it's by ISHLT grade or what have
you, that the data are all consistent in favor of
mycophenol at e.

What | think we're asking the commttee is
to nake a judgnent as to whether the bul k of that data
taken as a whol e at | east suggests that there may be
sonme differences. That's really the position, and
that's what we're trying to get sone judgnent here,
not that we think that these data fulfill a standard
that we would all prefer to fulfill

We also think that there may be ways of

| ooking at that data that go beyond just the nom nal
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p values that we gave, because as | think you' ve
hinted at and heard you discuss at other tines,
because we didn't pre-specify the nethod as to which
-- or the way we would actually evaluate those p
values, it does present sone problens, but we do
believe that there are nethods that allow you to at
| east assess those endpoints as a whol e.

CHAl RVAN MASUR  Bart, you had a conment ?

DRN GRIFFITH  Yes. | just -- | guess |
wanted to speak to the issue that Larry is hamering
at . | can just tell you that it's incredibly
difficult to tease out this rejection issue. | nean,
the easiest thing is death.

Dr. Starling and | were just saying, well,
you know, alive or dead, everybody goes hone, no
question, you know, but this issue of rejection in
heart transplantation is extraordinarily difficult.

| think this group really should be
conpl i nented, not castigated, because of their attenpt
in an unblinded -- in a blinded sort of way, when they
realized that their inclusion criteria for henmodynam c
conprom se was too broad.

| think that that was a m stake in the
begi nni ng, because wedge pressure can just be a vol une

status indicator and really have absolutely nothing to
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do with "rejection henbdynam c conprom se."” So
perhaps the initial protocol teamwas a little bit
| ess focused, but they did recognize that as a
pr obl em

What they're trying to give us, the panel
is rejection that we consider as a cardiac transpl ant
community to be the nost devastating. That is, forget
the scale or the grade, because that's biopsy
dependent, and it's variable, depending upon where
your forceps bites, and that's well known that you can
m ss biopsies that are very significant.

They're trying to |link sonme tissue
di agnosis with what we know now henodynam cally,
severe conprom se, as being the nost om nous sign for
death in this particular group of transplant
reci pi ents.

So I'"'m less unconfortable wth it. In
fact, | kind of applaud it, although I'mnot a -- |
don't make a science of panels, and this, admttedly,
is nmy first panel, but | kind of |ike the way they
| ooked at this and said, whoa, we're way out of line
here in terns of a 30 percent incidence of henmodynam c
conprom se, and let's take a look at that origina
group; because, in fact, they're giving us a better

eval uation of their data by having done that.
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DR. HUNSI CKER: Just a comment, that |
entirely agree with Bart's comments about appl ause to
the group. | think that it's critical that they've
gone through this exercise.

Having said that, | will say that, as a
person who does, to sone extent, make a science out of
clinical trials, that | amvery uneasy about rel ooking
at an endpoint once it's been | ooked at.

CHAl RVAN MASUR: We'll come back to this.

Susan?

IVS. COHEN: I should say I'm a
pinchhitter. | really amon the Derm and Ophthal mc
board. So I'm getting a lot of experience on

di fferent boards.

O that nunber, 578, you included sone
that only took one dose, if | understand correctly.
Well, where do they fit in all the information? Did
you separate out -- How many actually only received
one dose of the 578?

DR. MAMELOK: Well, to answer the second
part of your question first, | think -- and then maybe
to ask you a question back, in a sense.

The point of including in the treated
group of |l ooking at patients who received one dose or

nmore is sinmply -- In the ideal world we would have
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been | ooking at the enrolled population. They would
have all gotten study drug, and in that group we would
have anal yzed all patients, whether they got one drug
or no drug or nore.

So the issue we're faced here with was
certainly unanticipated in that we had 11 percent of
patients who got no study drug. So then, because of
the reasons | described earlier, we thought it
appropriate to |l ook at the treated group.

Once we did that, though, we wanted to be
sure that we anal yzed every patient in that group, and
| don't want to use words incorrectly or to cause nore
controversy maybe than | should, because we've had

di scussions with the agency about what's the best way

to use -- what's the best terns to use here; but
there's -- If I"'mtelling you what you know, please
just stop ne, and I'I|l just stop -- but that there's

this principle of so called intent to treat.

What that neans is that, if you have a
random zed trial, you analyze everyone in the trial,
no matter what they got, no matter what happened to
them etcetera. So what we've attenpted to do in the
treated group is at |east apply those principles to
intent to treat, once we've defined the treated

popul ati on. So that's the reason for analyzing
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patients, whether they got one or none.

We recognize that that's not -- that in
the true absolute sense of the word, what intent to
treat would be would be everybody in the enrolled
popul ation, but |'m curious. |'"'m not quite sure |
understand the question that you were getting at about
why we anal yzed - -

M5. COHEN: Well, if some only received
one dose, how do you base a clinical trial on that,
and how many did only recei ve one dose, because you're
quoting 578, and that's your patient popul ation; but
| wouldn't want to be a patient to take the drug if
there were several who only had one dose, and that's
what we're basing it on.

DR. MAMELOK: No. If everybody got one
dose or anywhere close to that, | would agree with
you. Could I have that slide up, please.

| can't tell you exactly how many doses
are here, but what this tells you --

MS. COHEN: You won't get paid, if you
don't use the m ke.

DR MAMELOK: | don't think I'lIl get paid
by the FDA.

There are eight percent and six percent of

patients who got two weeks or less of treatnent. So
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t he nost those patients could have gotten would be 14
days of dosing or 28 doses.

Then anot her six percent got two to one
nonth. Fifteen and 10 percent got one to six nonths.
Thirteen and nine percent got six to 12 nonths, and
the majority of patients got nore than one year of
t her apy.

So there's a distribution here of |engths
of tinme patients actually got dose.

M5. COHEN: What do you think of that as
clinically significant, one to six nonths, or do you
think weeks are clinically significant?

DR MAMELOK: | guess there are two issues
here. One is sort of trial nethodology, and in terns
of the trial nethodol ogy we would | ook at all of them
In ternms of what would be clinically significant -- |
mean, obviously, if you have a drug that you think
wor ks, that you would want to continue to treat
patients with as long as you felt it provided benefit.

M5. COHEN: But if those one-dose or two
weeks, etcetera, were successful, but then they
dropped out, how does it affect the graphs that you
draw? | nean --

DR. MAMELCK: | think it's fair to say

that the patients who received therapy for these
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truncated periods of tinme -- for one reason or
anot her, you would say the drug wasn't successful

Either the patients died or they devel oped an adverse
event so that they couldn't tolerate what therapy they
were on, or a snall nunber decided | don't want to be
inaclinical trial anynore, sonmething of that nature.

So | think it's a relatively safe
assunption that the patients who were treated for two
weeks or less in one way or another weren't getting
benefit fromthe drug they were on in that short tine
frame.

DR HUNSICKER It mght help Ms. Cohen to
know that the mpjority of acute rejection episodes
occur within the first three nonths. So that if
people take drug for three nonths, it should be
possible to evaluate the inpact on at |east the bulk
of the rejection episodes.

Qovi ously, for one-year survival you woul d
like to have themon it for as nuch as possible, but
for the rejection thing it would probably suffice if
they were nost of themon for three nonths and, as you
saw from the thing there, the large mgjority of
patients were on at |least for the first three nonths.

MS. COHEN: You used 28 centers. Wer e

these major heart centers across the United States or
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were they typical of heart centers that people could
go to in any particul ar area?

DR. MAMELOK: No. They were centers al
of which had active transplant prograns.

M5. COHEN: Al right, and did you conpare
one center to the other after you got the results of
the trials? | would be curious to know how one
center, in conparing them if you found nore problens
in one center or another, nore rejection, whatever.

| think it's inportant to know exactly
fromcenter to center, if the protocol was supposed to
be the sane, the end results.

DR. MAMELCK: well, what we do -- The
nunbers of patients at any one center are relatively
small relative to the whole. So, for exanple, in the
treated group the nost a center had was ei ght percent
of the patients in the whole trial, and nost of them
had sonewhere between one and three percent of
patients in the whole trial

W typically, and have done an analysis to
see whether there are interactions by center to | ook
at whether the results are consistent across centers,
and |looking at it that way, which is a standard
statistical way of looking at it, there were no center

i nteracti ons.
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O course, if you Ilook at anyone
i ndi vi dual center, you'll see, you know, results are
sonmewhat different in each individual center, but
those are based on small nunbers. So there's a way to
| ook at that effect on the whole, and there were no
center interactions.

M5. COHEN. No, but patients do | ook, and
you see witten up all the tinme which centers do the
nost successful surgery. So, obviously, you want to
pick the center that's had the npbst success.

DR. MAMELOK: Right. So | would ask Dr.
Giffith to comment on that probably.

M5. COHEN: | have anot her question.
| ooked at your denographics, and you had 84 percent
mal e. Does that nean that wonen don't get
transplants? It's a very -- | nean, conpared to -- |
t hought after the Fram ngham study, we deci ded that
worren shoul d be included in studies.

DR MAMELOK: Wnen were definitely
included in the study. There was not a criteria to
excl ude wonen. Typically, in |large databases -- The
percent of patients who are being transplanted here
split out by sex are pretty typical of what you find
in |arge databases, and probably reflective nore of

the sex differences in patients getting cardiac
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di sease that lead to the need for transplant rather
t han di scri m nati on agai nst wonen.

M5. COHEN.  And what about the 86 percent
Caucasi ans? Muilti-racial people have different heart
probl ens or nore or how did you determ ne to have 86
percent Caucasi an?

DR MAMELCK: W didn't determne it.
Again, race was not an exclusion or inclusion
criterion in the trial, and | think again the
distribution by race is pretty typical of what we see
in the transplant popul ation.

Dr. MIler, I think, who has experience in
this group, could probably comment on that.

DR. M LLER: If you Ilook at the
denographics from both the United States UNOS
dat abases and the international, it's an observation
that goes for 20 years that al nbst exactly 80 percent
of the patients transplanted are male, and the
Caucasi an percentage is al nost exactly what we see in
this study. So it's very representative of the
trends.

| think Dr. Manel ok has alluded to sone of
this, that if the age cutoff is roughly in the range
of early sixties, the incidence of cardiovascul ar

di sease accelerates dramatically thereafter as the
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protective effects of estrogens are gone. So that's
part of the explanation, but these denographics are
exactly what you would see for a |long period of tine.

M5. COHEN. Could it possibly be based on
soci oeconom ¢ problens within the community, that sone
people -- these things are not available to thenf

DR. MLLER  Certainly, that nmay play a
role in the access to health care in general, but |
think it's pretty uniformacross the United States.

MS5. COHEN: Well, | think that it mght
encour age people nmaybe if enough publicity was done
about these things that people could |learn nore and
see better help.

DR. STARLING  There are socioeconom Ccs
related to religious preferences, as far as organ
donation and acceptance of transplanted organs that
af fects sone of those popul ations, but --

M5. COHEN: | cone fromthat group, but |
woul d take them believe ne.

DR. STARLING But | would echo, if you
| ooked at three large heart transplant centers such as
Pittsburgh, Ceveland Cinic, Tenple, you would see
t hat the denographics at those individual centers are
very in Jline wth what's presented in this

i nf ormati on.
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DR PINA: Just as a comment, | echo what
Les was sayi ng about the presentation of wonmen with
heart di sease occurs at an ol der age when nost centers
have already had a cutoff of age for transplantation.

The i ssue of socioeconomc is a very, very
big issue, and when you get into the levels of
Medi caid which is so state specific, it is sonetinmes
very difficult to get these patients approved for
coverage, and coverage may include not only in-patient
coverage but al so out-patient coverage.

There nmay be sone patients who nay have
coverage for the surgery, but then when you turn to
them and you tell them about their nedications after
transpl ant, which are horrendously expensive, they can
either not afford it nor may have the coverage for
out - patient nedication. So socioecononm c issues are
very, very real and present.

M5. COHEN: In a perfect world, we'd like
to think, therefore, that conpanies would make
avai l abl e all kinds of drugs available to people who
cannot get nedication through Medicare.

M5. PINA: And they do, and conpanies do
have these prograns for indigent patients, but it's
not always the expected nedicines that we give them

the triple drug therapy. it's often other things that
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present thenselves, like antibiotics, which may be
needed for extended periods of tine.

CHAI RVAN  MASUR: Wafaa, you had a
gquestion?

DR EL-SADR Yes. | had a question. D d
you do strictly an on-treatnent analysis? You did in
the treated group, but you didn't -- but that's not
really an on-treatnent anal ysis.

DR MAMELOK: Coul d you define for ne what
you nmean by on-treatnent?

DR EL- SADR Well, receiving study
assi gned treatnent.

DR MAMELOK: The treated analysis is the
group of patients that received the study drug.

DR. EL- SADR: No, but that -- If you
di scontinued for AEs or discontinued for whatever, you
still remained in that analysis.

DR. MAMELOK: Oh, okay. So you nean the
event rate while patients were still on study drug?

DR. EL- SADR:  Assigned study drug.

DR. MAMELCK: In the -- | have that for
the nortality endpoint. In the nortality endpoint
while on study drug, there were 15 deaths -- [|'m

sorry. Yes, 15 deaths in the azathioprine group and

12 deat hs on the nycophenol ate group.
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W don't have the on-treatnent for
rejection, but that's the data for nortality.

DR. EL- SADR: And | assune that people
could swtch from MW to azat hi opri ne.

DR. MAMELKXK: Wen they cone off the
trial, and in fact they did. About two-thirds of the
patients who were random zed to MW who cane off the
trial and then subsequently received i nmunosuppressive
mai nt enance therapy were put on azat hi opri ne.

CHAI RVAN MASUR: | had a coupl e of final
guestions. On your presentation slide 60, you showed
inthe treated group there's a dramatic difference in
survival in azathioprine and MV group. You showed us
the cause of death to the popul ation in general.

For the 32 percent versus zero percent in
t hose with henobdynam c conprom se, do you have any
indication of what the cause of death in that
azat hi opri ne group was?

DR. MAMELOK: In the whole -- I'msorry.

CHAl RMAN MASUR: Wl |, your slide 60, if
you look at those who had rejection and severe
hemodynam ¢ conprom se, there was a |arge apparent
difference in those who got the two arnms. \What was
t he cause of death in those who got the azathioprine?

DR MAMELOK: | don't have a slide broken
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out by that. He's not asking for the cause of death
in the treated group. He's asking for the causes of
death in the 12 patients who died with severe
henodynam ¢ conprom se. | don't have it broken out by
t hose patients.

CHAI RMAN MASUR: Al right. An issue
related to safety: Some of your preclinical toxicity
assays suggested that there was nausea, vomting
di arrhea. You showed in your AEs there weren't any
substantial differences in the incidence of specific
toxicities, but what about in terns of using
antienetics and antidiarrheal drugs? \WAs there a
difference in your two arns?

DR MAMELCK: In general, there was not a
big difference for concomtant nedications in general
and for those in particular. If you' d like a
particul ar percent, that will take ne a little bit of
time to get out of the tables, but they were about
equal .

The difference in adverse events of
diarrhea, for exanple -- There was about a nine
percent difference between the AZA group and the MW
group, and when you |ook at severe diarrhea, the
percents were |ow, about two percent in each group

and they were very cl ose.
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The samne for patients actual ly
di scontinuing for diarrhea were very close within the
two groups.

CHAI RVAN MASUR: Bartl ey?

DR,  CGRIFFI TH: Yes, just a sinple
guestion. How did you handl e the problem of dropping
white count in one arm where you could reduce the
azat hi opri ne dose, presumably, from anywhere between
3 and 1.5, and then a | ocked-in dose of MVF?

DR. MAMELOK: You were also allowed to
reduce the dose of -- O course, you didn't know what
you were reducing, but in either arm if sonmeone was
dropping white count and you wanted to adjust the
dose, you basically adjusted the dose for either, as
you saw fit, and both dropped.

DR. GRIFFI TH: Thank you.

CHAl RVAN MASUR Al right, Doctor -- One
nore question?

DR. HUNSI CKER: Yes. Dr. Manelok, 1've
been sitting here stewi ng over your |ast conments at
the end of our section, and | want to ask you again to
state for us what you think you have proved about the
rejection part of this.

Speci fically, I'm referring to your

comments that sounded to nme sonmething |like we are not
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trying to assert that this would neet the usual
criteria of having proved superiority but that there
was a trend in that direction. Could you tell ne
preci sely what you think you've established?

DR. MAMELOK: Yes. | think what we have
established with the data that I've shown you is that
MW is at |east as good as azathioprine for preventing
rejection, and | think that we've shown you data that
suggest that it nmay be better.

| would couch that both in the context
within the cardiac trial and building on the
information we have in the renal trial where the
definition of rejection is nuch better defined.

| would also just like to ask Dr. Koch to
comment on anal yzing the nmultiple rejection endpoints,
because we do recognize there's a problem there in
ternms of those p val ues.

DR.  KOCH: You had nmade sonme comments
earlier in reference to the attractiveness of the
primary endpoi nt, and you asked cardi ol ogy col |l eagues
whet her or not it was a reasonabl e endpoi nt, and they
agreed that it was; but you didn't ask whether it was
a universally dom nant endpoint, whether it was an
endpoint that was clearly better than all of the

ot her s.
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The sponsor has identified any nunber of
alternative ways of looking at rejection, and in
particular, they had seven different yes or no
criteria. My understanding is that all of these
criteria have nerit, even though they did identify one
of themin their analysis as prinmary.

Vel l, in situations where you have as many
as seven different dichotonous criteria, all of which
have nerit but none necessarily dom nates the other as
the clinically best in terns of universal consensus,
one way to proceed is to create sone overall score
t hat conbi nes the endpoints.

The principle is simlar to the same way
you conbi ne centers in a nulti-center study or the way
in which you integrate studies in terns of an
integrated analysis of efficacy. You put all of the
i nformation together.

Now in this particul ar case, we had seven
endpoi nt s. We could assign a score of one if you
fail, zero if you succeed, and you can add them
al together to create a neasure of total failure for
patients. The higher the score, the nore endpoints
they failed. The lower the score, the nore
endpoi nts they were successful on.

Then you can essentially do a statistical
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analysis. This is sonetinmes called an O Brien score.

It's based on the principle of looking at nmultiple

endpoi nt s. It's a concept that has been used in
stroke. It's a concept that's been wused in
neuropathy, for diabetes. It's a standard statistical

method for dealing with endpoints when you don't
necessarily know where one is domnant over the
ot hers.

It's a method that, obviously, should have
been preplanned in the protocol of this study when
they knew that there was debate anong the endpoints,
and they knew they had difficulty choosi ng anong t hem

Nevertheless, if you proceed with this
particul ar overall conposite variable and you apply a
Mant el - Haenszel trend test, which is a standard
met hod, hopefully, you'll get the result on the next
sl i de.

So this shows essentially the definition
of a conposite, and it produces an overall p val ue of
.027. This neans that, when you | ook at the separate
endpoi nts, and sone of them show significance and sone
of them show borderline nature and sonme of them are
not significant at all, and you ask the overall
qguestion, how do we identify whether or not -- what's

due to chance and what may be possibly real, one way
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of proceeding is sinply put everything together and
see whether that tells you sonething.

In this particular case, it does yield a
significant result, nevertheless, one post hoc
defined, but certainly sonmething that allows you to
| ook at everything together.

The next display: In this particular
case, six of the conponents are used, because there
may be debate as to whether the seventh one shoul d be
inthere, and the result is .034 when you do that.

This is sonething that you can take into
consideration. It is, as we've expressed, post hoc.
It is something that should have been part of the
protocol, but it does say, when you put everything
together, there is enough consistency anong these
endpoints to show an overall effect.

DR HUNSICKER | have a specific question
about that statistical analysis in that these
endpoints are, by their definition, highly correl ated,
and |I'm very dubious that you can legitimtely
cunmul ate the outcomes when they are so highly
correlated. You don't really have -- These | ayers are
not independent of one another, as they mght be if
you had, for instance, neuropathy and retinopathy,

which are maybe clinically correlated, but they are
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definitionally separate.

This is a series of nested definitions,
and | think probably that nmethod is not |egitimte.

DR. KOCH: Actually, this method is nost
appropriate when the endpoints are correlated and is
a nmethod that you would not wuse if they're
i ndependent. The fact that they are correl ated neans
t hey go together.

Basi cal | y, because they're correlated, it
means adding up a total score identifying the extent
to which there's nore failure events of the one kind
than there are of the other kind is indeed a perfectly
val i d thing.

This nmethod is actually identified as a
met hod of choi ce when you expect the endpoints to be
correl at ed. You would not use this nethod if you
bel i eve they were independent.

CHAI RVAN MASUR:  We' || get back to this.
Let's take two nore questions. Then Dr. ol dberger
has only allowed us six mnutes for a break.

DR GOLDBERCGER It is well known that the
length of the break is solely at the Chair's
di scretion.

DR. WOODLE: Let's do away with the two

gquesti ons.
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CHAl RMAN MASUR: St eve?

DR. Pl ANTADCSI : | had a series of
questions about nethodol ogy. | just wanted to be
reassured that we were going to cone back to that.

CHAI RVAN MASUR: Yes, we are definitely
comng back to it.

| thought what we would do is we would | et
the FDA do their presentation, and then we will reopen
t he di scussion on nethodol ogy. Then Wafaa, you are
bet ween us and the break.

DR, EL-SADR: And |I'm not a cardi ol ogi st
ei t her.

CHAI RVAN  MASUR: And the clock just
started ticking. So go ahead.

DR. EL-SADR. And a good question. |I'm
assuming all along that, when you -- for your
endpoints, this is the first episode of rejection. |
mean, patients could have multiple episodes. | nean,
it's reflecting again that I'm a neophyte as well.

DR. MAMELOK: Well, for each of the
endpoi nts you neet the endpoint when you have the
event the first tine.

DR EL-SADR First tine? D d you | ook at
mul ti pl e epi sodes?

DR. MAMELOK: W have | ooked at multiple



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

126

epi sodes of rejection. Yes, could |I have that slide,
pl ease?

This is the nean nunber of episodes of
rejection during six nonths post transplant, and for
bi opsy proven rejection there were an average of 1.1
epi sodes in the AZA group, and 1.03 episodes in the
MVF group, and simlarly for biopsy or presunptive
rejection there were 1.19 episodes in AZA and 1.07 in
t he MVF group.

DR. EL- SADR: Do you have it in the
enrol | ed group?

DR. MAMELOK: Do we have that same slide
in the enrolled group?

CHAI RVAN MASUR: Waf aa, does that answer
your question? Al right. W'Il now take a four and
a half m nute break, and when we cone back --

DR. STEMPI EN:  Oh, excuse ne, Dr. Masur
Since Dr. MIller will not be here when you reconvene
are there any final questions for Dr. Mller? I
didn't knowif the commttee wanted himto respond to
ei ther of the questions or anything el se.

CHAI RVAN  MASUR: | think nost of the
remai ni ng questions are net hodol ogi c.

DR. STEMPI EN. Thank you.

(Wher eupon, the foregoing matter went off
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the record at 10:52 a.m and went back on the record
at 11:04 a.m)

CHAl RVAN MASUR:  All right. If we could
get the conmttee back and Dr. Korvick -- W have Dr.
Korvick. So we now just need the commttee.

Al right. We're now going to proceed
with the FDA presentation with Dr. Korvick and Dr.
El ashoff, and then we wll have a question period
again, which I'msure wll focus on nethodol ogy.

Whet her or not we will take a |unch break
will be determned later. W will try to work through
l unch and stop for dinner. Joyce?

DR KORVICK: kay. |I|'d like to have the
first slide on. | guess we could have the lights
down. Thank you.

|'mDr. Korvick, primary nedical reviewer
for the NDA Cell Cept for cardiac transpl antati on.

This is a list of all of the primry
reviewers who contributed the review Today only
myself and Dr. Elashoff, the statistician for the

project team wll be presenting.

Next slide. This is an overall brief
outline of what -- This is a brief outline of the FDA
presentation. | wll nmake some comments regarding the

background and the study design. Dr. Elashoff wll
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make the FDA statistical presentation regarding
efficacy analysis, and I will conclude with sonme bri ef
comments regardi ng safety and i ntroduce the questions
for the conmmttee.

It is our desire to focus on areas of the
anal ysis where your coments will be hel pful for us
today in the interpretation of the results.
Therefore, we will focus on primary outcone anal ysis
and coment on safety data.

The application before you today is an
extension of the renal indication which was approved
in 1995. It's an extension as to cardiac
t ranspl ant ati on. The applicant has presented
background on the renal studies. However, there are
several points we would like you to recall as you
consider the cardiac transpl ant.

The renal indication was based on three
wel | controll ed, | ar ge studi es denonstrating
superiority at six nmonths for the failure endpoint and
equi val ence at one year for the patient and graft
survi val

Secondly, two doses of CellCept were
studied in these trials. This was the three and the
two-gram per day dose. The two-gram per day dose was

recommended by the FDA in the label, and this was
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based upon simlarity of efficacy outcone and a
somewhat higher anmount of toxicity of premature
w t hdrawal due to toxicity in the three-gram dose.

Finally, the cohort of patients in the
renal studies has been followed for a mninmum of three
years for safety data as well as death and graft
survi val

G ven these points, the | arge database in
renal transplantation, the double Dblind, well
controlled study with extensive followup for safety,
an agreenent was reached with the applicant that one
| arge, well controlled, double blind study would be
sufficient for the extension of the indication to
cardi ac transpl antati on. The renal data would be
consi dered as supportive evidence of efficacy.

Now | wll turn ny attention to the
cardi ac study. The applicant is to be congratul at ed
for this groundbreaking study. Key elenents of the
desi gn incl ude: A large patient database with 650
patients random zed; the double blind nature of the
study; the use of the azathioprine as a control arm
the extensive followup on all the patients that were
enrol | ed; the angiography and IV ultrasound studies
that were performed during the trial; and the use of

routi ne endonyocardi al biopsies at prespecified tine
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peri ods.

As the applicant has already descri bed,
the primary endpoint was changed in consultation
several tinmes with the FDA during the blinded portion
of the study. The final agreenent was for superiority
for the six nonth death or biopsy proven rejection
wi t h henodynam ¢ endpoi nt and superiority at 12 nonths
for the patient and graft survival -- excuse ne,
equi val ence at 12 nonths for the patient and graft
survi val

Bot h endpoi nts are of interest to the FDA
Several points were considered when this agreenent was
raised. It was recognized that azathioprine was not
approved for this indication, and the majority of the
useful historical data which was presented surrounded
a one-year outcone for graft and death, and not the
six nmonth endpoint for rejection or henbdynam c
conprom se

Consideration was given to severa
possi bl e out cones. One would be that, if Cell Cept
were found to be superior at six nonths, this benefit
shoul d not be at the expense of safety at one year --
that is, a nore profound i nmunosuppression resulting
in excessive nortality and norbidity at one year.

Nunber two: |If Cell Cept were found to be
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equivalent at six nonths, the evaluation of the
hi storical endpoint for azathioprine at one year woul d
be explored. 1In this case, it would be necessary for
the applicant to nake the point that the control arm
is efficacious.

| will now turn the podium over to Dr.
El ashoff for statistical comrent.

DR.  ELASHCFF: "Il be discussing the
ef fi cacy of nycophenol ate for this application.

The first issue |I'll address is that of
treated analysis conpared to the intent to treat
anal ysis. This issue applies both to the rejection
endpoint and to the survival endpoint. | wll then
di scuss each of the co-primary endpoints in turn.

Throughout this discussion, I wi |
hi ghlight the disparities between the protocol and
sone of the anal yses presented by the applicant.

The protocol stated that all patients
random zed in the study will be included in the
inferential anal yses on the basis of intent to treat.
Addi ti onal analyses of efficacy variables may be
perforned using data frompatients receiving at |east
one dose of study nedication.

It is clear fromthis statenent that the

primary analysis would be the intent to treat anal ysis
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with all patients, and the treated anal ysis woul d be
vi ewed as secondary.

The applicant elected not to nodify the
primary intent to treat analysis after it was known
that 11 percent of patients failed to receive study
drug. However, in the NDA the background docunent and
the presentation the applicant has enphasized the
results of the treated analysis rather than the intent
to treat analysis.

Since the change in focus occurred after
t he data were unblinded and anal yzed, we are concer ned
that the treated group anal ysis was enphasi zed because
of the nore favorable results. This is not to say
that the treated analysis is necessarily flawed.

If we grant that the decision to
adm ni ster study drug was presumably nmade in a double
bl i nded fashion, then the random zati on was presunably
not disturbed. In addition, the treated analysis is
aclinically relevant analysis. However, the point is
that performng several analyses gives multiple
chances to win, and thus the p value for the anal yses
other than intent to treat should not be taken at face
val ue.

The intent to treat analysis nust still be

viewed as primary, and p values in the treated
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anal ysis should be adjusted to reflect the multiple
conparisons. This adjustnent neans the p values in
the treated anal ysis should be multiplied by a nunber
alittle less than 2.

For exanple, the p values in a treated
subgroup of about .05 should be viewed |like a p val ue
resulting froma single analysis of about .08 to .10.
This will apply both to the six nonth rejection
anal ysis and to the 12 nonth survival analysis.

| will now turn to the first co-primary
endpoi nt, biopsy proven rejection with henodynam c
conprom se. This endpoi nt was eval uated at six nonths
post transpl ant.

As Dr. Kor vi ck ment i oned, Si nce
azat hi opri ne has not been denonstrated to be effective
for rejection in this setting, it was felt necessary
for the applicant to denonstrate superiority.

The six nonth rejection endpoint was
conposed of biopsy proven rejection acconpani ed by
hemodynam ¢ conprom se. Death also counted as an
event in this analysis.

This table shows the observed results.
The results indicated no significant difference
between the arms in either the intent to treat

analysis or in the treated analysis. After the trial
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was unblinded and these data were analyzed, the
applicant, in conjunction with the steering commttee,
deci ded on a new endpoi nt.

One of the stated reasons for this change
was that the event rate of rejection plus henodynam c
conprom se were about 33 percent, which was felt to be
too high conpared to the 10-15 percent expected when
t he endpoi nt was chosen. This new endpoint was terned
severe henodynam c conprom se. However, it was
clearly known that the percentage of these events was
hi gher than expected |ong before the study was
conpl et ed.

So anal ogous to the intent to treat versus
treated decision, the applicant chose not to change
the definition of the primary endpoint in the protocol
prior to unblinding, analyzing the data, and
cal cul ating the p val ue.

Since there was sone confusion earlier at
this point, I'll just repeat it. The percent response
was known prior to the trial being unblinded. So
there was the opportunity to change the endpoint prior
to anal yzing these results, calculating the p val ue.
W nust, therefore, view very skeptically the results
for the new endpoint.

In addition, there was already a protocol
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defined severe henodynam c conprom se definition that,
whil e not specified as an endpoi nt, was used to nanage
patients. The protocol definition of severe
henmodynam ¢ conprom se differs from the new derived
severe henodynam ¢ conpronm se endpoi nt.

As this table shows, no significant
di fference was seen between the arns for the protocol
speci fied severe henodynam c conprom se definition in
ei t her anal ysi s. Recal | , one of the min
justifications for the new endpoi nt was that the nore
restrictive definition resulted in event rates closer
to the expected 10-15 percent. However, as you can
see, the rates for the protocol definition were al so
in the range of 10-15 percent, and this definition was
felt to be clinically relevant since it was used to
assist in the clinical managenent of patients.

The appl i cant al so presented several other
rejection analyses. Here 1've summarized the
rejection endpoints and their associated p val ues.
Those in yellow were those in the protocol, and those
in white are the ones that the applicant has presented
that were not in the protocol

The first line has the p values for the
primary endpoint analysis. Since it was primary,

these results nmust be given the highest weight in the
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overal |l assessnent of rejection.

The next Ilines have the new and the
protocol severe henodynam c conprom se definitions.
The following line is colored green to distinguish it
as an FDA analysis. At Dr. Korvick's suggestion,
anal yzed the event, biopsy proven rejection plus
inotropic support, which was felt to be the nost
serious of the conponents of henbdynam c conprom se.
Thi s endpoi nt showed no difference in either analysis.

Also listed are the secondary rejection
endpoints from the protocol. None of these were
significant in either the intent to treat or the
treated analysis, even if one does not apply any
mul tiple conparison adjustnent, either for the fact
that there were two sets of subjects or for the fact
that multiple endpoints were anal yzed.

The applicant di scussed two other
endpoints. The first is the endpoint, biopsy proven
rejection of grade 3 or higher, which was not in the
protocol; and the second is biopsy proven or presuned
rejection with i munosuppressant treatnent, which was
in the protocol but under the heading of variables
that would only be | ooked at descriptively.

Again, we nust place these p values in the

context of the entire analysis. Many of these
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analyses are clinically relevant definitions of
rejection, but since so many anal yses were done, even
a nonconservative, nultiple conparison adjustnent
woul d rai se even the smallest p value they report to
wel | above . 1.

Overall, none of the planned primary or
secondary rejection analyses yielded a significant
difference in either the intent to treat analysis or
the treated analysis, even W thout mul tiple
conpari sons adjustnents. None of the unplanned
rejection endpoints are significant, if one takes the
mul tiple conparisons into account.

The smal |l est p val ues were for unpl anned
endpoints in a secondary treated analysis. As a final
poi nt, since these endpoint definitions are closely
related and statistically correl ated, consistency of
results in favor of one treatnent or the other is to
be expected.

Thus, the fact that nycophenol ate showed
a small nuneric advantage for several simlar
rej ection endpoints does not conpensate for the fact
that none of these endpoints denonstrated superiority
on its own.

I n summary, on the basis of this trial

the applicant did not neet the goal of denonstrating
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superiority of mycophenol ate over azathioprine with
respect to six nonth rejection.

The two arns appeared to have simlar
efficacy for this endpoint. However, no information
regarding the efficacy of azathioprine for any
definition of six nmonth rejection has been presented.
Thus, the neaning of simlar efficacy for this
endpoi nt is unclear.

The ot her co-primary endpoint was 12 nonth
survi val . The applicant proposed to denonstrate
equi val ence for this endpoint. Equival ence would be
based on the | ower bound of a 95 percent confidence
interval, on the difference in survival rates between
mycophenol at e and azat hi opri ne.

The appl i cant proposed that equival ence be
defined as |lower bound of this confidence interva
bei ng greater than -10 percent.

I wi | | illustrate the equival ence
calculation with a small exanple. For exanple, if
there was a 90 percent survival on the experinenta
armand 87 percent on the standard arm the difference
woul d be three percent.

This difference has an associated
variability. So we construct a 95 percent confidence

interval around this difference of three percent. In
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this exanple, we calculate a confidence interval of -2
percent to +8 percent.

Equi valence is prinmarily based on the
| ower nunber, in this case -2 percent. In this
exanpl e, we would conpare -2 percent to -10 percent
and find that equival ence has been denonstrated for
this exanpl e.

| will now turn to the actual results
seen. Inthe intent to treat analysis, the observed
difference was 2.6 percent with a |ower confidence
bound of -2.5 percent. On the basis of this result,
we believe that equival ence has been denonstrat ed.
However, the applicant has enphasized the result in
the treated subgroup over the intent to treat
anal ysi s.

Recal |l that the applicant elected to keep
the primary analysis as intent to treat prior to
unbl i ndi ng. The change in enphasis occurred after the
nmore favorable result in the treated analysis was
known. However, even with this change in enphasis to
the treated subgroup, the conclusion is unchanged.

The treated results fell wthin the
protocol definition of equivalence. The protocol
stated that the nycophenol ate armwoul d have to be ten

percent better to conclude superiority, and the
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treated analysis did not conme close to neeting this
goal .

An equi val ence design allows efficacy to
be denonstrated even when the experinmental arm is
sonmewhat worse than the control. Conversely, though
if the experimental armis a little better than the
control, the claim of superiority should not follow
automati cal |l y.

The applicant has focused on the fact that
the | ower confidence bound in the treated anal ysis was
greater than aero percent with a p value of |ess than
.05. However, several points can be nade regarding
this claim

First, the primary hypothesis was
equi val ence and not superiority. As | nentioned
previously, this means we woul d need to see conpelling
results for a claim of superiority. However, for
several nethods of analysis, had there been one |ess
death in the azathioprine arm or one nore in the
mycophenol ate arm the |ower confidence bound would
have been | ess than zero percent with a correspondi ng
p val ue above . 05.

Additionally, there is the concern over
the p values from the treated analysis that |

di scussed earlier, nanely, that the treated results
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may have been enphasized due to the nore favorable
results.

The protocol specified intent to treat
results clearly showed equi val ence and not
superiority. CObserved p values in the treated group
of about .04 to .05 are nore like p values of .08 to
.10. Thus, these considerations |lead us to concl ude
that the treated results, while suggestive, does not
denonstrate the superiority of nycophenol ate for one-
year survival

To summari ze the survival results, we fee
that the applicant has denonstrated equival ence.
However, we feel that superiority has not been
established. There is a suggestion fromthe observed
survival difference that nycophenol ate m ght provide
sone advantage, and this can be revisited when | onger
termfoll owup has been conpl et ed.

To put these results into perspective, |
Wil | briefly summarize the data presented on
azat hi opri ne.

The data supporting the effect of
azathioprine on 12 nonth survival cone from severa
epi dem ol ogi ¢ studi es. The two large studies the
appl i cant has presented are the peltz and t he Shumay

studies. Both indicated a survival advantage at one
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year of about 4 percent.

In interpreting these findings, one nust
keep in mnd that the results are confounded by tine.
This confounding results from the fact that the
studi es | ooked at heart transplants occurring over a
mul ti-year period.

During this time period, the frequency of
triple therapy may have increased, while at the sane
time survival may have inproved for reasons not
related to triple therapy.

Studies such as these cannot separate
these two contributions to the increased survival
Thus, the value of 4 percent may, in fact, be an upper
bound on the survival advantage of azathiopri ne.

Both studies also indicated that the
benefit of azathioprine may be limted to the first
year of treatnent wth no additional benefit accruing
after the first year.

Finally, no data were presented for the
effect on azathioprine on any definition of six nonth
rejection.

In conclusion, the applicant net one of
the two goals of the study. The applicant has
denonstrated equivalence for the 12 nonth surviva

endpoi nt . There is a suggestion from the observed
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survival difference that nycophenol ate m ght provide
sonme advantage, but this result does not neet the
burden of proof for a claimof superiority.

The applicant failed to denonstrate
superiority for six nmonth rejection. |t appeared that
the two arns did have simlar response rates for this
endpoi nt . However, the inport of this finding is
uncertain, since AZA has not been shown to be
effective for six nonth rejection.

| will now turn back to Dr. Korvick

DR. KORVICK: | wll now coment on the
safety of Cell Cept. | think, in general, we're in
agreenment with the presentation that you heard earlier
by the conmpany. 1In addition, | think it's inportant
to renmenber that, when one |ooks at the overall
adverse event rate, these patients may tend to be a
little bit nore ill than patients receiving
transplants for renal -- renal transplant.

In addition, these patients are being
treated with multiple other concom tant nedication
which may add to the toxicity.

In general, we believe that the overal
adverse event profile is simlar to that of the rena
transpl ant popul ation for the one year data. Thi s

slide again is just a conparison of the one year
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safety data in cardiac transplant and renal transpl ant
for sone major events. O interest, death
mal i gnancies, A, serious adverse events and prenature
wi t hdrawal due to adverse events.

| think it's instructive to |look at the 3
gram cardiac and the 3 gramrenal events. Overall
they're relatively simlar. Sone differences do stand
out which was pointed out earlier by the applicant,
for opportunistic infections at 3 grans and the 3 gram
inrenal is alittle bit higher. These were nostly
due to sonme Herpes infections and, of interest, these
patients weren't dying nore frequently due to those
i nfections.

I n addi tion, they had sone serious adverse
events, about 10 percent for cardiac and about 8
percent for MW. The differences in these were nostly
due to | eucopenia, and again these patients were not
dying directly of their |eucopenia. However, that may
have been reflected in sone of the deaths due to
i nfection.

Anot her point we would like to nake is
that it would be of interest to follow these patients
further, as the conpany will be doing, for safety at
three years. Wen we did have this data for renal at

three years, the incidence rates for these various
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events were not that nuch different, and only slight
i ncreases occurred across arns.

Again, the 2 gram dose is approved for
renal, not the 3, and at the three year endpoint for
renal, these differences between the 2 and 3 gram dose
were not that strikingly different.

So in sunmary, our conclusions would be
that Cell Cept appears to be simlar to azathioprine
for the prevention of biopsy proven rejection or siXx
nmonth -- or death at six nonths, and that Cell Cept is
at | east as good as azathioprine for prevention of
death or retransplantation at one year, and that the
safety profile is simlar to that seen in renal
studi es specifically conparable to the 3 gram dose.

Finally, I would like to introduce the
questions for your consideration later this norning.

Nunmber one: Is CellCept safe and
effective for the prevention of organ rejection in
cardiac allograft recipients?

W | ook forward to your conmments on future
study designs regarding the six nonth endpoint, the
design of that and the choice of control armtherapy.

Thank you.

For your convenience also, | neglected to

mention that our slides are in your blue folder. That
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concl udes our presentation.

CHAI RVAN MASUR: Are there questions for
Joyce? Larry?

DR HUNSI CKER  Hunsicker. The evol ution
of the discussion has focused a |lot of attention on
t he question of equivalence, and I'd like to spend a
little time discussing the issue of the effects of

azat hioprine, both on survival at a year and on graft

rejection.

| have a specific question which you may
be able to answer. In the two analyses that were
regi stry analyses that -- | can't renenber the nane.

| never renenber nanes, but our statistician fromthe
FDA presented -- Mchael -- which are the two that |
woul d have chosen for trying to peg sonething, because
they're both very large registry anal yses.

It would be customary -- | know that we do
this at UNOCS all the tine -- to correct for year of
transplantation as a way of elimnating the tinme bias.
Was that correction made in those two studies?

DR KORVICK: | don't believe that it was,
but I"'mnot as famliar as the people who have -- |'ve
only read the articles, but I don't know if soneone --

DR, HUNSI CKER: You mght ask of the

people -- If we have the papers, it would take two
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seconds to find out, and I know that several of the
references the fol ks from Roche may have avail abl e.

This is a fairly critical issue, because
| think that one could estimate that the benefit at
one year is of the order of four percent if, in fact,
there is a correction for year; but if there is not,
the presunption would be very strong that the dua
t herapy woul d have been in earlier years. That was
when they were being done, and triple therapy would
have been | ater and, as has already been said, there
are just dozens of reasons why the outcomes could have
i nproved four percent in that period of tine.

So if those are corrected, it will nake a
substantial difference to ny interpretation of that
outcone, and | would invite themto see if they can
find those references.

The stuff that we were given, | think,
answers the second question. W have sort of
retreated somewhat to the assertion that nycophenol ate
is equivalent to azathioprine for prevention of
rejection in cardiac transplantation. Unfortunately,
this raises the traditional question: If it is
equivalent, it isn't clear whether it's equivalent in
efficacy or equivalent in efficacy.

There would be the presunption that
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sonething that was preventing rejection in one
circunstance would prevent it in another, but we
actually have, as | understand, virtually no
i nformati on about the inpact of azathioprine on the
rate of rejection within the first six nonths in
patients treated also wth ~cyclosporine and
predni sone, but | would |like to be educated, if there
peopl e who do know of nore information.

CHAI RMVAN MASUR: You mght also -- Dr.
El ashoff, | just point out that sonme of these papers
are in Appendi x 8 of the book.

DR KORVI CK: | think it's in the
backgr ound.

CHAl RMAN MASUR.  Joyce, mybe you could
respond to that. Maybe one of the sponsors would |ike
to respond to whether or not azathioprine is effective
or ineffective.

DR. KORVICK: | think the reason that we
chose to focus our analysis wth regard to
azat hi oprine on the one year equivalence -- we felt
confortable with that, because there were data that
were denonstrating that effect which, as was pointed
out earlier -- it's easier to | ook at, dead or alive.
That's a pretty straightforward endpoint.

W believe that how one would have
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nmeasured rejection at six nonths, the methodol ogy for
that, would have been changing over tine, and that it
made it nore difficult for us to understand what the
endpoi nt woul d have neant at six nonths in conparison
to the historic control data.

As vyou know, the international criteria
for biopsy classification is relatively new. So we
are less sure of what that would nean if it was not
superior at six nonths. M ke want to conment as to
the other. | would defer to people who are expert in
the field.

DR.  ELASHCFF: Yes. Just that | think
that's why -- in contrast to the equivalent
conpari son

DR. HUNSI CKER: |"ve actually | ooked at
what was in Appendix -- whatever the nunber is here --
8, and they have provided the figures but not the
text; but | actually can nake an educated guess,
because what they're presenting here are Kaplan-
Mai ers, and you can't correct for tinme on a Kapl an-
Mei er .

So | assunme that we are |ooking at
uncorrected survivals. |If they are uncorrected for
time, then the upper estinmate of four percent benefit

fromuse of azathioprine for the one year end point
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woul d suggest that that is indeed an upper estimate of
the likely effect, because it's likely partially due
to tine.

The other thing I would put inis that the
experience fromother circunstances is rel evant here.
There was a snall nuneric but nonsignificant advantage
to the use of nycophenolate in the kidney trial. It
was a rather small advantage which was confined to the
first fewnonths after the transplant where there were
excess graft failures.

That's the conparable thing, but it was
not statistically significant at any point, and |
think we can say that there isn't a reason by way of
prior probability for assum ng that there would be a
substantial inpact of azathioprine -- I'msorry, this
is a sort of a four-way around conpari son

DR KORVICK: | think we're going back to
the renal transplant, though. Regarding conparisons
for efficacy, it was difficult because of sanple size.
| think, when you try to tease out whether the 2 gram
or the 3 gramwas better, those were |imted; but if
you took the 2 and 3 gram as an aggregate --

DR. HUNSI CKER: | shoul d have clarified.
|"mdoing a sem-legitinmate conpari son which actually

has been nade by the conmpany, and that is, if -- wth
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the sane caveats. |It's only sem-legitimate.

| f you match up the three trials, tw of
the trials were nycophenol ate versus azat hi oprine, and
one was nycophenol ate versus pl acebo.

DR. KORVICK: Right.

DR HUNSICKER. In fact, the nycophenol ate
rates were very simlar, and you can then sort of
conpare what was the inpact of azathioprine. Thi s
suggests, simlarly, about a five percent prediction
against rejection rate, and no inpact on survival at
the end of the first year.

This is an indirect conmparison. | want to
make it very clear, but the assertion of an inpact on
survival of the graft, which is at nost four percent
and possibly less than that, is consistent with what
was seen in the renal trials.

DR. ABERNETHY: | guess I'd like to ask
the transplant clinicians -- | mean, |'massum ng that
t he reason azathioprine was included was that there
was an assunption that the study would not be
recruited because the standard of practice was
i ncl usi on of azat hi opri ne.

So if that's correct, then it seens |ike
what we're kind of trying to work around is not having

to ask the sponsor to prove whether azathioprine is
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effective, which seens a fairly reasonabl e thing not
to ask themto do, and at the sane tine to think about
what the control group is.

| guess that I'm trying to sort us
through. | guess that's why the FDA then requested
superiority. However, they're asking a request for
superiority over a standard of practice, and so |I'm
just trying to sort that all through in ny m nd.
guess |I'd like for sone of the transplant clinicians
to help ne alittle bit with that.

DR PINA: | can't speak for the steering
commttee, and maybe Jon can probably do that, but |
know t hat there woul d have been trenendous anmounts of
resistance, at least in this country, to do the trial
wi t hout the control group having azathioprine, sinply
because that's what we do.

There was probably a reference -- | wasn't
at that neeting -- made to the transplant research
dat abase, which is an inclusion of cardiac transpl ant
centers, nost transplant centers around the country,
and it's a very robust database, using primrily
triple therapy.

| don't know of any anal ysis unless you
do, Jon, that Alabama has made of dropping

azat hioprine and doing cyclosporine and steroids
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alone. | don't know of any such analysis. So | think
there would have Dbeen trenmendous problem in
recrui tnment, had that not been the case.

DR. KOBASH GAWA:  Jon Kobashi gawa.

Wen the steering commttee -- Actually,
when the total group net prior to the study itself,
t here was overwhel m ng support for the use of triple
drug therapy. That was mainly because of the
experience that all of us had had during the 1980s
where survival rates inproved dramatically.

There is no evidence in terns of
rejection, and | agree, when you |look at rejection,
how do you gauge rejection when we can't even gauge it
right nowin terns of conparisons fromera to era.

From anecdotal studies, Mria Theresa
Oiveri was one of the first to publish that triple
drug therapy did have advantages over conventional or
dual therapy with cyclosporine and corticosteroids
al one.

So it was standard of therapy at the tine,
and | think that's what should be reinforced here.

DR PINA And | think part of the issue,
too, is our continuing concern about high dose
steroids in this population, and nmany centers are now

trying to renove steroids at a year. | know we're
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trying to renove themat a year, sinply because of the
long termside effects.

As these people live longer and |onger
we're starting to see the ravages of steroids. The
second reason is to try to decrease the cycl osporine
negative effect on renal function where earlier on
when hi gher doses were used, a |lot of patients ended
up having to have kidney transplants after so many
years, after their heart transplant.

| have a question concerning cycl ospori ne.
Do we have any data on any interaction between
cyclosporine levels and the rate of rejection,
conpari son between the azathi oprine group and the MW
gr oup?

DR. MAMELOK: W don't have any specific
data that explicitly defines relationship of
cyclosporine levels to rejection. The cycl osporine
| evel s between the two groups, both in the enrolled
and treated population, were the sane. It was
moni tored throughout the trial. So they were
conparabl e, but we didn't |ook at what the effect of
those | evel s were

DR PINA  And the reason | asked that is,
to nmake it even nore conplex, there's argunents about

where the cycl osporine | evel should be a year |ater,
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two years later, and centers have argued, and we've
done other studies where people have had to get
together in a room and say, okay, what will be an
accept abl e cycl osporine |evel after a year, after two
years.

So there's even argunents about that.

DR, MAMELCXK: Yes, and Dr. Kobashi gawa
wanted to add one nore point related to the efficacy
of azat hi opri ne.

DR. KOBASH GAWA:  When we went to triple
drug therapy in the md-1980s, | wanted to reinforce
that there was another reason for doing so. That was
to decrease doses of cyclosporine and corti costeroids
whi ch, notoriously, were nuch higher prior to the
start of triple drug therapy.

So, basically, there was sonewhat of a
benefit by addi ng azat hioprine and decreasi ng the side
effects of these other two drugs.

CHAl RMAN MASUR:  Larry?

DR. HUNSICKER | don't want to di sagree
in any way with the choice of a triple drug reginen.
| think it would have been -- Just to be absolutely
clear for everybody's sake here, it would have been
i npossi bl e to conduct this trial wth a

cycl ospori ne/ predni sone conparator arm You coul dn't
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have recruited patients.

W' ve | earned a whole | ot about the val ue
of azathioprine in renal transplantation in the |ast
little while, and that may reflect on what m ght be
done in the future; but this study was started at a
time that, even in kidney transpl antation, the use of
azathioprine was virtually universal, but the issue
does arise when you have proved equivalence to
sonmet hing whose value is not known what you have
proved.

| have no nore interest than you do in
trying to turn this into a review of the efficacy of
azathioprine, but if you proved equival ence to a drug
whose val ue is not known, you don't know whet her they
are equally wuseful or equally wunuseful, and that
becones an i ssue.

Now the relevance of that is to the
definitions of the goals of the study. This study was
designed in a way very simlarly to the kidney
studies. It was designed -- and | read here now from
the FDA' s notes, not what the sponsor has given. The
conprom se agreed upon -- | think we need sone coment
on this -- was superiority at six nonths on acute
rejection wth henmodynam c conprom se whi | e

si mul t aneousl y denonstrating equi val ence for one-year
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patient and graft survival.

Now as | sat through the renal thing, the
i ssue then was whether it was a reasonable goal to
approve an agent that sinply reduced rejection rate,
and the decision was, yes, that is a legitimte goal.
The inclusion of the survival thing there was to make
certain that we didn't reduce rejections while killing
peopl e in the neanti ne.

That is to say, the survival outcone was
let's at | east nmake sure we're not killing people. If
you read that here, the primary goal, if you will, was
to show-- and | think it's a reasonabl e extrapol ation
-- was to show superiority of nycophenol ate over
azat hi oprine, exactly what was, in fact, shown in the
ki dney trial and which, | think, we have not really
shown here, with the survival issue being there as a
safety caution, that we weren't knocking people off in
the course of preserving their grafts.

When t he goal of superiority in what is in
sone fashion, you know, the nore equal of the two
equal goals, sort of slips into equival ence, then |
really sort of find nyself nowhere in trying to figure
out what I'mproving in terns of efficacy.

DR. GOLDBERGER: Henry, let me just nake

a couple of comments. | think Dr. Hunsicker certainly
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descri bed what the original intents of the study were
as described in the background docunent, and | think
as described by the conpany as wel|l.

The original intent was for superiority at
six nmonths. (Qoviously, when you are dealing with the
i ssue of an unapproved conparator, it is nmuch sinpler
to utilize that approach, with the idea that the 12
nont h endpoint would primarily be for safety, for the
reasons that have been outlined, i.e., getting sonme
benefit at six nonths versus the issue of having
increased nortality at 12 because of excess
I NMrunosuppr essi on.

| think that, as far as then | ooking at
what actual |y happened in the study, there's obviously
a couple of points to nake. One is that it's, you
know, incunbent upon us to get the best possible
advice when things do not work out entirely as
expect ed.

| think, given that first we have a result
of equivalence at six nonths to the endpoint using
azat hi opri ne, which has been acknow edged by virtually
everyone is the standard of care and would not be
possible to do the study without including it, we're
then faced wwth a situation of we're not sure what

azathioprine is doing, but everybody is using it. So



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

159

we have to deal with that issue, from which we,
t herefore, need expert advice from those people who
are, in fact, actually using it.

As to the 12 nonth endpoint, its original
goal, as it was in the renal study, was as a safety
endpoi nt Vi s a Vvis t he i ssue of excess
I NMMuNosuppr essi on. Nonet heless, it is hard not to
al so consider what a result at 12 nonths nmeans in
ternms of a question of a possible nortality difference
or nortality benefit in favor of MVF.

Then again, what we are supposed to do
with that -- | think it's probably not prudent to at
| east not consider that a little bit as possibly an
efficacy benefit as well. W then again need advice
first fromthe analytic side as to what to nmake of
this, given the caveats that have been descri bed about
the nmultiple conparisons, etcetera, plus from a
clinical perspective, |ooking at the magnitude of the
effect, what the clinicians think about this.

An issue that I'd like to raise to help us
in our own internal thinking is the follow ng. Wen
| ook at sone of the data fromthe overall group, the
all randomzed, as well as, to sone degree, the
treated as well, one of the things that does strike ne

is that a fairly substantial portion of the overal
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nunber of deaths that occur in the first year seemto
occur quite early, in some cases probably within the
first few days to first week or two.

The question cones up, how much benefit
can you reasonably expect from azathi oprine versus MV
in that patient population? |If, in fact, a lot of
t hose patients m ght not be candidates to be able to
be hel ped, what does that say about the ability to
show a nortality difference at a year, and how shoul d
we interpret marginal nortality differences at a year
in light of that?

That's the kind of thing we could again
use advice from commttee nenbers who are nore
famliar wth these issues.

DR. STARLI NG If 1 can nmake a few
coments. The last coment that you just nmade, Dr.
ol dberger -- | asked a question earlier this norning
t hat was addressing that issue, and the way | asked it
was to -- | wanted to know about the PRAs.

| wanted to know about data on perspective
cross-matches and wanted nore information, really,
rel ated to t he use of i nducti on t her apy,
pl asmapheresis, what nost of us in the cardiac
transplant community would identify as high risk

patients.
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| think your point is well taken, that if
you include patients |like that at the front end that
cone into the procedure very, very high risk, yes, it
woul d be inportant to know what the inpact is of MW
on that patient group; but I think that's a separate
patient popul ation to | ook at.

The second comment that | wanted to nake
is a nore global one. That is, to put ny comments in
context, |'ve worked around cardiac transplantation
since 1981, initially at the University of Pittsburgh,
and have kind of lived through cycl osporine, Fk506,
etcetera, etcetera.

| really think the nost conpelling
information that |1've seen presented today -- and |
did not participate in this study; so |I'mnaive to
this study per se -- is nortality information.

This study says to nme, now speaking as a
clinician and not as an anal ytical biostatistician --
It says to nme, one, we don't know how to diagnose
rejection. Ckay? But the key endpoints in our
patient popul ation are death and retranspl antati on.

| think we should pay very close attention
to that fact.

CHAI RVAN MASUR:  Any ot her panel nenbers

want to respond to Dr. Col dberger?
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DR PI NA: Again from the clinician's
standpoint, and | agree with Randy that many of the
guestions that he asked woul d have identified the very
high risk. One of the highest risk patients that we
see are the patients who are so ill prior to
undergoi ng transplant that | wonder if they would have
even been considered, because they were too ill,
i ntubated, etcetera, sedated, to actually sign an
i nformed consent. These nmay be the patients that you
can't give anything oral to for several days, because
they are still intubated, if they survive.

So I think, yes, | would |ike to know as
a clinician what are the benefits of any drug that |
could give early and inpact early on long term
survival, because we know even w thout |ooking at
these data that the sickest patients that keep
rejecting early are just sinply not going to do well
by the end of -- It doesn't even take a year. I t
t akes si x nonths.

So | think that's critical information
| amactually kind of surprised as a clinician -- and
we' ve been tal king about this, Randy and | -- to see
the nunber of 3A rejections, you know, within the
initial followup period. That seens to ne to be a

bit high conpared to what | see anecdotal |y, you know,



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

163
on a day in, day out basis.

W both now cone from probably one of the
| argest, and Jon -- Probably, the three | argest
prograns are represented here.

CHAI RMVAN MASUR:  You're surprised. Wat
woul d you attribute the high rate of rejection in this
study to?

DR PINA | don't know. | don't know the
reason, but | think that the nunber of 3A rejections
| ooks to nme higher than what |'ve seen, and perhaps
Jon can comment fromour transplant research dat abase.
Seens to nme a bit high

The nunber of 1As, no. | nean, 1lAs are
extrenmely common. | tell patients you will probably
reject at |least once during this year, period.

CHAl RVAN MASUR. Wl |, al nost everybody in
this trial had a 1A. R ght? N nety-seven percent?

DR PINA: That doesn't surprise nme. |It's
the 3As that |'m conmenting on.

CHAl RVAN MASUR: And it's not an issue of
pat hol ogi sts outside of the study using sonmewhat
different <criteria, not being as standardized.
They're all pretty well standardized?

DR. HUNSI CKER: Maybe | could nake sone

comments. Do you want to comment on that issue, Jon?
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Go ahead.

DR. KOBASH GAWA:  Yes. Thank you. The
cardi ac transpl ant research dat abase published data on
3A rejection several years ago, and 40 percent at one
year were found to be rejection free -- of 3A
rejections. So 60 percent actually had 3A rejection,
al beit that was about four years ago.

W are inproving. So that probably cones

down to about 50 percent at this point, and that's

basically what -- right, pretty nmuch shows. | think
we're rather in line with the incidence of 3A
rejection.

Granted, there are many issues on what
el se constitutes rejection.

CHAl RMAN MASUR:  Larry?

DR, HUNSI CKER: The FDA asked two
guestions. He has now di sappeared behi nd sonebody's
head there. One was how to deal with the issue of
nmortality and the numeric superiority of nycophenol ate
wth respect to nortality when the origina
stipul ati on was equi val ence, and then the inportance
of early events.

These are basically statistical and
bi ol ogical in nature, respectively. So let ne talk

about the biology first.
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The early nortality followng cardiac
transplantation within, let's say, the first week is
nost |y i ndependent of chronic i mmunosuppression. This
is related to cardiovascular surgical problenms and
probably will not be affected by any of the agents
that we currently give.

A small fraction of patients have
preformed antibodies which are, in fact, rejection
related, but it is not docunented that any of our
approaches of drug therapy at |east, |eaving out the
i ssue of plasmapheresis, deal effectively wth the
i npact of preforned anti body.

So it is unlikely that deaths within the
first week, let's just say, have anything to do with
the drugs. Froma point of view of trial design, you
know who's in trouble pretty nmuch right after they
come out of surgery. It's pretty obvious who's in
trouble, and these are the people who stay intubated
for five days and are struggling along, and they are
really not the group of people who you would want to
| ook at .

So for future trials, | would be very
happy to -- not random ze -- to enter patients into
the study before they go to surgery so that you can

get consent and all of that, but not random ze them
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until you know that they are out of this really high
ri sk period, because these are not the patients that
are rel evant.

| actually agree with the sponsor that, if
it had been prospectively defined, the treated group
whi ch shoul d have been random zed right at the tinme
the treatnent was started would have been the
appropriate group to | ook at, because the early deaths
are really unrelated to the drug treatnent. However
we didn't get that way, and then we have the probl em
that -- Mchael, is it? -- raised, whichis it's not
really fair to get two cracks at that success, and
that's a problemthat | have.

So | woul d suggest to you that the early
deaths really are unrelated to drug treatnent when
you' re speaking within the first week. Beyond that,
maybe it's different, and | think we should get sone
consultation fromthe cardi ol ogists as well.

Wul d you agree that that's a reasonabl e
separation point?

DR. STARLING Well, not to confuse the
issue, but | think, clearly we see patients that do
not have el evated PRAs at the tinme of transplant that
conme into the procedure as a -- and this is a snal

percentage of patients -- conme into the procedure as
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a lowrisk patient, and then through techni ques such
as flow cytonetry are able to delineate a day four/day
five, a big shift in a lot of antibody to donor
specific antigens. Those are very difficult patients
to get through the procedure.

DR HUNSICKER |'mnot asserting that the
early deaths are all nonimunologic. |'mjust saying
| doubt that our acute inmunosuppression has got
anything to do wth them ot her than for
pl asmapheresis and related things, which may or nmay
not .

DR. GRIFFITH: | can nmake a comment, not
as a cardiol ogist but as a cardiac surgeon. That is
that you have focused on, you know, probably an
irrelevance relative to the conbination of drugs.

You know, we spent a long tine trying to
tell people not to give cyclosporine preoperatively in
cardi ac pul nonary bypass patients, and people kept
saying you had to give it, you know, before the
patient saw the graft.

Vel l, you know, the final analysis is, in
fact, you can give cyclosporine anytinme in the first
few days after transplantation without any ill effects
on ternms of outcone, and far better renal function.

So that, you know, people have prejudices in all
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manners of ways, but the bottomline is these patients
that didn't do well early probably woul dn't have done
well early, regardless of the reginen. | agree with
t hat .

In fact, the survival di f ferences

understood the Kaplan-Meier curve -- and this is
directed to you, Mark -- with respect to the treated
patients -- and |'ve forgotten, really, what it | ooked

like in the enrolled or intent to treat trial; but at
least in the treated patients, the separation which
appeared to occur did so after six nonths.

You know, it's al nost a shanme we can't see
this as a three-year trial, because if that were to
continue at the sane slopes, you would see a far
different significance. M opinion wuuld be, if the
trial were larger, as it mght have been in a rena
based trial, the separation we're seeing at 12 nonths

in survival, which may not neet your strict criteria

in terms of statistical analysis, in nmy mnd is
meani ngf ul .

If you look at -- not a five percent
difference. |If you |look at a 45 percent reduction in

rate of death, that's the way a cardiol ogist, by the
way, usually presents his data is, you know, not an

overal |l actuarial difference but a percent reduction,
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and that's a 45 percent difference in ternms of those
that were taking MW.

In terms of nunbers, there are al nost
twi ce as many peopl e who di ed who took azat hi opri ne as
t hose who took MW, and it's very hard for ne as a
clinician to deny that that is not sonewhat different.

DR. MAMELCK: Dr. Giffith, we do have

sone survival data presented in the Kapl an-Meier curve

for patients with nine nonths -- with experience on
all -- well, not -- with nine nonths nore foll ow up.
To be fair, it's not data that -- It was provided as

part of the NDA safety update, and it's not data that
the FDA has had a chance to review to try and
replicate the analysis; but if you're interested in
that, I could showit. |If not --

DR. GRI FFI TH: Well, I'm interested.
VWhether it would be considered relevant or not is
anot her question, but | was just picking up on your
point that you would like to see |longer termfoll ow
up.

DR. MAMELOK: Yeah. | nean, great.

DR CGRIFFITH W should see all the data
you have.

DR. HUNSI CKER: \While you're doing that,

| think that it is the case that, as | had under st ood
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what was said, it is still open that, if a substanti al
difference in late survival beconmes apparent, this
i ssue coul d be opened | ater again.

| say that, because one of the -- as al
of the transplant people know, one of the early hopes
of mycophenolate is that it would prevent graft
arterial disease, which is the cause of death nostly
in late cardiac transplants and the cause of graft
| oss in kidney transpl ant.

So it is entirely possible that at one
year we would find nothing of any interest whatsoever,
but at three or four years we mght find sonething
qui te conpel ling.

DR. CGRIFFI TH: Let me just ask -- I'm
sorry -- one question, because | didn't quite
understand all that you were able to tell us.

In the sponsor’'s presentation relative to
survival in the treated groups, they showed a p val ue
of .03 difference at 12 nonths of a rate of survival.
Do you argue that that's significant?

DR ELASHOFF: Yes. | would say that it's
not significant -- | would say that the p value -- |
guess it was about .035, sonething like that. Since
it's only being enphasized because of the nore

favorable results, | wuld say that it's not
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significant. That's one reason, since when you do two
anal yses, there's two chances to get bel ow . 05.

The second is that in an equival ence tri al
you are in the setting where, if you're slightly
worse, that's still okay. |If you're slightly better,
that shouldn't nean superiority. It should still mean
a simlar thing to slightly worse.

| think the point that several people are
maki ng that the early deaths are not really related to
the study drug, and so one mght not want to, you
know, spend -- One m ght not want to anal yze those.

| f one was doing an equival ence trial and
one was concerned that the treatnment m ght actually be
worse, it's an advantage to include those that don't
-- that aren't related to the study drug. So | think
that distinction has to be nmade.

Since the study was designed for
equi val ence, those early deaths unrelated to study
drug may have furthered the goal of denonstrating
equi val ence.

DRN GRIFFITH: | guess | just don't -- |
don't understand it, because |I'm not sophisticated
enough, don't have your background to understand why
a p val ue separating two Kapl an-Meier curves of .03 is

consi dered not significant, just because the trial was
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desi gned to show equivalence. |It's either different
or it isn't different. To ne, it's different.

DR ELASHOFF: Well, no, that's not -- If
you do several different -- For exanple, in rejection
when you do, say, 20 analyses, you expect to see
several with p value less than .05 by chance al one.
So having a p value less than .05 no | onger neans what
it means when you have one anal ysis and you' re going
to only do one conmparison and get one p val ue and nmake
one concl usi on.

If you're allowed to do nultiple anal yses,
pi ck the best one and draw a conclusion, p less than
.05 doesn't have the meani ng anynore.

CHAl RVAN  MASUR: A very traditiona
approach is, if you had pre-specified two anal yses
that you would be required to be at, for exanple, the
.025 level to say that sort of your overall chance of
maki ng a m stake and, in fact, there's no difference.
It is still about five percent.

So if you just look at an unadjusted p
value, it gives you the wong interpretation. You
have to try to take that into account. So what M ke
was trying to do was give a suggestion that this is a
.04, .03 is sort of like .06, .08 if you hadn't done

anything else to try to put it into perspective, that
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it wouldn't neet our traditional .05 level, but it's
still reasonably unlikely to occur by chance, but it's
not quite at that level we've all grown sort of
confortable wth.

Does that answer your question?

DR GRIFFITH So -- Well, it does, kind
of , although I m ght argue with you.

DR. Pl ANTADCSI : Could I just add one
poi nt here before you nove on to sonething el se.

The whole discussion presupposes the
notion that p values are the right currency for
interpreting these effects, and | would challenge
that. | think that this discussion is an exanpl e of
the fact that p values are not up to the task,
particularly in equival ence designs.

Al though we're mxing here sone very
i nportant but different issues, one of which is how we
interpret these particular data and another is how we
design future trials, | would encourage the FDA not to
insist on p value based definitions exclusively in
designing future studies. However, | think there
would be little argunment in the presence circunstance
that, because of p val ues being chosen as the nmedi um
for interpretation here, we do need to sonehow

conpensate for the undesirable properties of p val ues,
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and | think the FDA has done a reasonable job of that.

| did want to comment briefly, though,
about the other issue that's flying around or one of
t he other issues. That is these early versus late
nortality differences, because there are nethodol ogic
concerns there as well.

There certainly would be no argunent if
studies were designed routinely conditional on
patients having passed that high early nortality
point, and therefore, the treatnent inferences would
be based on what happens to themafter that. | don't
think there's any great nystery of how to do that or
the desirability of it.

Strictly speaking, of course, it's not
absolutely necessary, and one could extract the
rel evant treatnment conparisons even in the presence of
a fairly high early nortality, sinply by making the
study large enough and defining the endpoints
appropriately.

So as a device for efficiency, it seens to
me like it's a desirable thing to do, again, in the
future, but doesn't really help us understand and
interpret the existing data.

Now t he argunent has been floated around

all norning that sonehow we shoul d be paying quite a
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| ot of attention to these anal yses that condition on
the patient's actually receiving the drug. In fact,
we see that the results, depending on how you
interpret them and whether you buy into the whole p
val ue thing or not, depends in part on whether we take
the treated patients or all patients random zed.

| saw evidence in sone of the data that
was presented that suggested a differential effect on
the two treatnent groups as a result of that
subsetting. In particular, the Kaplan-Meier curves
that we saw for the patients that were not treated
were strongly different and suggested to ne that
patients with worse prognosis fromthe treatnment group
wer e bei ng excl uded.

Patients with not quite so bad prognosis
fromthe azathioprine group were bei ng excluded, and
that differential, therefore, showed up in the Kapl an-
Meier curves, which were quite different, and
therefore, increased the difference between the
treatment groups in the balance of patients that were
included in the trial.

Now there's really only a couple of ways
that that kind of effect could happen. O course, one
of themis by chance, and the argunent of the sponsor

is that these effects occurred by chance and,
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therefore, the subset that we're left with is an
appropriate conparison

I f you believe that, then you al so have to
believe that the differences that we're left over with
are al so caused by chance. So you can't have it both
ways. You can't say that the subset is equival ent by
chance, and the other group is differing not by
chance, differing by treatnent.

So | think we have to really be consi stent
about how we interpret those data.

The ot her explanation and the one that |
wanted to ask about earlier was that the differences
are not due to chance and that, in fact, there is sone
corruption in the infrastructure of how the trial was
managed.

Qoviously, the larger the differential
between these two groups that are supposed to be
random zed and nmasked, the nore suspicious you becone
that there mght be sone degeneration of the
infrastructure in the trial.

So | wanted to ask FDA to what extent they
had reassured thenselves that the random zation
procedures, the admnistration and so on for this
study woul d have prevented any di scovery of treatnent

assignnents and differential exclusions from the
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treat nent groups based on such discovery.

DR KORVICK; | think, in general, froma
clinical point of view, and then M ke wanted to make
a comment, we have traditionally in cases like this
sent out our field investigators, and they were sent
out to two of the largest centers in the United States
to look to see if there were any issues that we coul d
uncover .

Specifically, we asked the question if
t hey coul d uncover any problens in finding out about
the blinding, and they were not able to find any.

On the second way, when you | ook at the
way the study was designed and how the sponsor
descri bes the capsules and the dosing, etcetera, wll
be blinded, at least fromthis end it seens to be done
in a very good nanner.

Per haps sone people who participated in
the study such as Dr. Pina mght want to comment
about, you know, whether or not they could tell, but
then you get into a kind of a funny debate about |
knew the patient was on this and | knew the patient
was on that, and it never seens to be borne out when
we get into these discussions.

Dr. Elashoff also did sone anal ysis.

DR. ELASHOFF: Yes, just to address two
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points, one for the p values and the surviva
anal ysi s. W agree that the p values are not the
preferred nmethod of assessing the effect of survival.
That's why it was designed -- | nean, it was an
equi val ence desi gn based on the confidence interval.

It was -- My comments were in response to
the applicant's presented p values. As far as the
i ssue of a possible chance inbalance, | think that's
still a very inportant issue, and it's hard to know
whet her, in fact, the observed result in the treated
subset was, in fact, <capitalizing on a chance
i mbal ance between sicker and | ess sick patients.

The nunber of deaths is relatively small,
and so it's hard to pick out any one variable that
m ght have accounted for that. | did sone exploratory
anal yses, but the concept is very difficult. Wat is
a sick person versus one who is not?

Any single baseline variable, evenif it's
i nbal anced, may not adequately <carry all the
i nformati on exactly.

DR. PIANTADOSI: Well, that gets to ny
| ast question, which =-- | think npbst of the
met hodol ogi ¢ concerns that | had were dealt with nore
t han adequately in your presentation, but we saw no

anal yses that attenpted to -- Well, let ne back up
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Once you renove patients from the
anal ysis, now you potentially introduce selection
effects that mght drive a treatnent difference where,
in fact, none existed before. One way to shed sone
light on whether that's going on is to do anal yses
that adjust for differences in the baseline prognostic
factor conposition of the two treatnent groups. Yet
we saw none of that. Ws any of that done and, if so,
what does it show?

DR ELASHOFF: Yes. | did a lot of those
ki nd of analyses, but the problemis in the treated
group the nunber of deaths is quite small in both
arms, and there is no one variable that sort of
i ndicates this variable should be adjusted for, and
then that woul d explain the observed effect.

So | tried all those variables, all the
basel i ne variables that were neasured. It could be
sone conbi nation of variables mght explain it or it
could be just the sanple size is so small that, you
know, those analyses aren't going to definitively
answer your question.

DR SELF: W started this wth a
description of a subset of patients who did poorly --
so poorly so wearly that +the issue of what

I Mmunosuppressive drug to use was irrelevant, but |
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t hi nk we shoul d di stinguish that subset which, in ny
opinion, is legitimate to set aside, given assurances
of the mai ntenance of the blinding and all, fromthe
set of patients that were set aside in the treated
anal yses.

In fact, nost of the patients who were set
aside in the treated analyses received sone
I nrunosuppr essi ve drugs. Most received AZA, and
apparently, a few received the study drug as well.

So | wonder if there were any anal yses
that | ooked at setting aside only those patients for
which the issue of drug choice is irrelevant, but
retaining those for which it was rel evant.

DR ELASHOFF: Well, the issue of who was
eligible to receive study drug seened to be a sort of
conplicated one. In fact, in the dataset that | have
there were people in the analysis who received study
drug, say, day six, seven, | think on up to ten

So the question is: By the protocol
definition, those people shouldn't be in the analysis,
but they did receive at |east one dose of study
medi cation. | nean, it's -- Once you start picking
out who to exclude and who to include, there's lots
of , you know, possibly interesting ways of doing that,

but it's hard to know what that neans in the end.
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DR. SELF: In the materials, five days
seened to be the cutoff. | guess | woul d suggest that
a relevant group to exclude would be those that died
within five days. Mght be a little nore conservative
than other definitions, but that m ght be --

DR. HUNSI CKER.  Hunsi cker here again.

| want, first of all, to assure the
sponsor and ny col | eagues who were on the experi nental
teamthat | have absol utely no suspicion of any hanky-
pank. | think that there is no evidence for that, and
| think it's right to ask about it, but |I don't think
it's there.

| think the fact that -- what we have
before us is a legitimate random zation before the
transplantation and then a random exclusion of
patients in the interim between transplantation and
when they started nedicines, and then a group of
peopl e that followed | ater on.

Now if, in fact, they had stipulated at
t he begi nning that they were going to random ze at the
time that people could take oral nedicine, | would
have had absolutely no question of the legitimcy of
excluding those earlier patients. The problem-- |
think wny we wind up with two different answers is, in

fact, chance.
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You have a situation where two random
events occurred, and they fell out differently.
That's all. They just fell out differently. The
problem is not that there is a bias that has been
injected into here. | don't think that it's likely
that there's any bias. The problemis that there were
two tests.

You had a test. You deci ded what your
test was, and then, you know, to put sort of the bad
face on it, you didn't |ike what you saw, and so you
chose a different one. You know, that just doesn't
fly.

DR ELASHOFF: So which is the right one?

DR. HUNSICKER: | think you got to stick
with the one you stipulated and, if you go to the
ot her one, then what you have to do is, just has been
di scussed, is you have to adjust for the multiple
conpari sons.

DR GRIFFITH Well, maybe |I shouldn't be
here, because -- or maybe | should, because | seemto
be --

DR. GOLDBERGER: Probably you actually
shoul d, in fact.

DR. GRIFFITH: | maybe amthe | one voice

of reason, because |I'm not very educated on the
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statistical nodels, and that's obvi ous by ny coments,
but in all due respect to ny learned colleagues in
that regard, | got to deal wth patients that are
alive or dead, and we've got to conme up with a
recomendation for this particular sponsor's product
relative to this trial.

Now you are nmaking them pay, in ny
opi nion, an incredible tax because of your onerous
protocolism if you wish. These folks screwed it up,
if you wish. They wi shed they could have started it
over in ternms of protocol, thinking that, you know, if
you can't take an oral drug, how can we study it.

It seens to ne that by random chance the
same nunber of people who were assigned to the MW
versus azathioprine fell out. That didn't seemfishy
to ne, that if you can't take a drug, it doesn't
matter whet her you were assigned to an MVF group or an
azathioprine group, if in fact the initial assignnent
was random zed. Those people couldn't take the drug.

So forget them Let's address the issue
of relevance, and that is let's |ook at the people
that were treated. |I'msorry. | don't see that as
being able to |l ook at the thing two ways.

It seens to me that it's the way to | ook

at it. Now because it was designed differently, this



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

184
incredibly difficult, expensive and very inportant
trial, I think, is being assigned less than it should
be.

Tonme, I"'monly interested in the patients
that received the drug, because | think, in fact, that
is an intent to treat group, because the patients that
fell out of that group, once they received initial
therapy, in fact, are included in the treatnent
anal ysi s.

CHAI RVAN MASUR: Wiy don't you meke a
comment. Then we'll conme back over here.

DR EL-SADR. o back to -- | think your
comment is interesting. You're only interested in
peopl e that received the drug. However, when they did
an on-treatnent analysis, there was no difference
bet ween the two drugs.

So | think we're sort of beginning to pick
and choose what we like. I'ma clinician, too, and |
want to find sonething that works for these patients,
but there are, you know -- It seens |ike we are
presented with the one that did show a favorable
response in survival

They did do an on-treatnent analysis,
| ooking at analyzing people as they are taking the

drug, and that showed no difference in nortality at
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all. So | guess, again, I'm--

DR. GRIFFI TH: Is that the group that
there were 18 deaths in the one group and 33 deaths in
t he ot her?

DR. EL-SADR. No, that's the 12 and 14.
They did not present the data at all today. | think
he nentioned it verbally.

DR GRIFFITH Well, in the treated group
at a year there were 33 deaths --

DR. EL- SADR: No, not treated. VWhat |
mean by on-treatnent is patients taking the
medi cati on, because the treated group includes people
who had to stop nedication

DR ORI FFI TH: Ri ght. But that's an
intent to treat trial, which we think is the favorable
way to evaluate it.

DR. EL- SADR: But | guess it's again
trying to --

DR, GRI FFI TH: So they really did an
intent to treat trial in the treated group

DR EL-SADR:. The other comment | had is
that are we -- did the people who did not start
treatnent -- did they -- Was the only reason they did
not start treatnent, they could not take oral

medi cation? | don't think you told us that.
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| think, if that were true, then | would
agree with you, but I think it probably was a m x of
reasons why people elected not to -- withdrew the
consent or elected not to start nedication. Right?

DR.  MAMELCK: O the 72 patients we
determned that 65 were not able to take oral
medi cation, and that the remaining seven were, and
it's not clear precisely why they were w t hdrawn, but
nost of themwere, in fact, because of their physical
condition, unable to take oral nedication.

CHAI RVAN MASUR: Wl |, M chael and Paul,
do you want to nmake a comment ?

DR. FLYER Yes. W don't -- I, in
particular, do not disagree with your comments in
terms of whether or not it's an inportant finding or
whether it's unlikely to have occurred by chance. |
was trying to point out -- Mke was, as well -- that
intrials such as this we put a lot of stock in sort
of reaching the magical .05 |evel

Now that's done in a very specific way
statistically. So that what we're suggesting is, in
fact, that they m ght not have reached it, but it's
still sort of unlikely to have occurred sinply by
chance, even if you do an adjustnent; but it doesn't

really in an unequivocal way sort of reach this
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standard that's been accepted in the literature.

So it's obviously inportant if it's a
reduction in 50 percent. It's unlikely to have
occurred by chance, but the question is sort of, does
it reach that point where we can say unequivocally

they've made it, and based on conventional standards

maybe they haven't, but it's still -- It's in that
range where it's still unlikely to have occurred by
chance.

| think I'"magreeing with you, but maybe
technically it sort of maybe doesn't neet that magic
level, but it's sort of in that ballpark if you try to

operate under the tyranny of the p val ue.

DR PIANTADCSI: | would just like to add
one thing. |"m very synpathetic to Dr. Giffith's
coments, but I'm also up to challenges against

met hodol ogi ¢ ri gor.

To be absolutely crystal clear about
what's going on here, yes, within this context we have
certain deficiencies in our nmethods of inference in
the data that have been presented, but to | ook at the
| arger context, the real issue that we're coping with
here is the fact that thousands of patients have been
treated with azat hioprine, and we don't know whet her

it works or not.
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That is a problem of the nethodol ogy
that's been applied previously and the culture of how
t hese drugs are used and approved and i ndi cat ed anong
clinical colleagues and surgeons who utilize them

So that's in part what we're up agai nst
her e.

DR. WOODLE: | had one question | wanted
to clarify just a little bit, and it's for you,
M chael .

Wen you look at the treated patients
bet ween the azat hioprine and the MV treated groups,
in terms of risk factors, your analysis of risk
factors for either rejection, patient survival or
graft survival, are you satisfied with the rigor with
whi ch you've applied, that those risk factors are
equal between those groups?

DR. ELASHOFF: No. | guess |I'd say the
nunber of events is snmall enough and the nunber of
baseline factors that could be inportant in that are
| arge enough that | wouldn't be satisfied one way or
the other with that kind of analysis. | nean, it just
-- It just couldn't --

DR. WOODLE: You analyzed it enough to
feel confident that you can't analyze it?

DR. ELASHOFF: R ght.
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DR. WOODLE: GCkay. Thank you.

CHAl RVAN MASUR: (One of the issues, if we
could just take a short hiatus -- Part of this process
is to have an open public hearing, which we were
supposed to do between el even and twel ve.

No one cane to the commttee asking for
time, but if there is anyone who as part of an open
public hearing would Iike to make a statenent, we'd be
willing to consider having themdo so now.

Is there anybody who wants to nake a
st atenment ? Ckay. If not, then the open public
hearing is <closed, and we'll go back to our
di scussi on.

DR. GOLDBERGER Ckay. | just wanted to
rem nd everyone as the discussion progresses, what
we're asking you is a sonmewhat, perhaps nore difficult
or conplex question ultimately than what nmuch of the
recent discussion has focused on.

| mean, certainly, it's worth discussing
in sone detail the issue, did they or did they not
show superiority with regard to the 12 nonth endpoi nt.
| think it's inmportant to do that.

W had considered for a while even asking
that as a specific question, but felt that we would

see how the discussion flowed and that we would
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probably get to that w thout having to specifically
pose it, and I think we were correct about that.

What we're really asking you as a starting
point is: Taking into account the results as you' ve
seen them what you know about sone of these issues --
we' ve tal ked about early deaths, etcetera -- what you
know about the activity of azathioprine -- and this is
why we have a m x of people on the commttee -- Taking
all those things into account and |ooking at the
results, at one level does this neet a sufficient
standard to | abel the drug for the indication versus
sonething else that's also inportant to get your
advice on, | think a lot of which we've already
got t en.

If the product were l|abeled for this
i ndi cati on, would we want, for instance, an
unrestricted statenent of superiority in the |abeling
as part of the description versus a variety of caveats
about what we know about how well the drug works?

These are not all necessarily the sane
thing. Evidence may be sufficient to nmake the product
available with certain descriptive phrases in the
| abel stating what we know about it versus having it
made avail able with sone cl ear, unequivocal statenents

about that it's absolutely superior.
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| do want to nmeke a little bit of that
di stinction here, because | don't want the entire
di scussion to focus on whether or not it's superior by
itself, because we are, unfortunately, enneshed, as
was just pointed out, in this issue of azathioprine,
whi ch we are not going to resol ve unequivocal |l y during
this neeting as to whether it's active or not.

So we are asking for people's best opinion
about how we shoul d take into account this conparison
versus a drug which we don't have the kind of
information we'd |ike about activity, but which is
acknow edged everyone uses, and a clinical trial could
not have been done w thout having it as the control
arm

CHAl RVAN MASUR Wl |, Larry, | see wants
to respond first to that, but it is an issue as to
whether or not any trial can be done based on
equivalence in this setting or whether we should
demand that superiority be shown, given that the
control armis of unknown efficacy.

DR HUNSI CKER: VWll, that wasn't quite
the question | wanted to answer.

CHAI RVAN MASUR: W realize, but we give
you an opportunity.

DR HUNSICKER Well, let nme do two things



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

192

qui ckly, and then get to where actually | left off a
while ago, which | think is one of the questions
you're after.

I personally would require show ng
superiority to azathioprine, because | am personally,
utterly unconvinced that azathioprine adds anything to
an adequat e i nmunosuppressed patient on cycl ospori ne
or one of the simlar drugs and prednisone. |'Il just
say that as an opinion, and we'll go on to the next
t hing, which is:

One of the issues here is the distinction
between making the drug available -- this is your
phrase -- as opposed to sonething that I wll cal
attesting to its efficacy.

Now if this were a hearing concerning a
drug that was not currently |abeled for anything, we
woul d have a rather different circunstance, because
the question would be: s the burden of evidence
sufficient to say that we woul d be doing our patients
di sservice by not making it avail abl e?

As | will coment on a little later on
I"'ma little unconfortable about that, because | --
you know, ny sense is that this actually may be an
effective agent, but it is, in fact, available off-

| abel .
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| will ask you later on, and | don't want
to clutter up the current thing now to tal k about
sonething | read about recently, which is the change
inthe law for the FDA which will permt the FDA under
certain circunstances to permt marketing an agent
of f -1 abel .

That is to say, is there a halfway in
whi ch we can say, | ook, there are sone data in support
of this which you can read; it hasn't net the test of
denonstration of efficacy, as it's normally defined,
but we do think that these other informations m ght
call to your attention.

| woul d ask for whatever the agency has to
say on that point right now, but | want to get and
spend a little bit nore tine on the issue of the |ong
termnortality, because | think that is really --

Wien | read the docunents, | was utterly
unconvi nced that there was superiority with respect to

rejection, but | was rather taken, as | suspect Dr.

Starns was rather taken, by the -- not Starns, |I'm
sorry; Steve Bartlett. Oh, gosh, you get ne all
confused -- Bartley Giffith. That's all right. -- by

the nuneric superiority in survival
One of the questions which you inplicitly

ask is, if you have a trial that is set up to show
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superiority over here so long as there is equival ence
over here, and you don't show superiority over here,
but by chance and sort of unintentionally you show
superiority over here, what are you supposed to do?
|, for one, would in fact pay a great deal

of attention to nortality as a significant factor. |
mean, after all, rejection is a matter of treatnent
and all of that, but what you really care about is
whet her the patient is surviving.

If you were to find that the patients were
surviving better, that would clearly be the basis of
an approval, even if it were not really what was
intended as the first anal ysis.

The second question that cones up, and
probably the one area in which I sort of disagree with
the FDA, is should you then hold these people to what
they put into their protocol as a definition of
superiority? | would comment that they stated that,
in order to be judged superior, you would have to have
a ten percent advantage over the opposition.

Now if you start out with an 85 percent
survival, it is essentially inpossible to achieve a
ten percent advantage, and they were probably foolish
for having put it quite that way; but again, maybe

this is one of the things you learn. You know, you
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becone smarter when you do these kinds of a trial.

|, for one, would permt themto show ne
the empiric data at the end of the trial and say,
| ook, the confidence interval doesn't overlap with the
sanme, and | think this is better.

So in that particular case, | disagree
with the cooments that M ke nade that suggested that,
since they had stipulated ten percent, we ought to
hold themon that, since we would have given themten
percent on the other side.

| " m not sure | would have been happy if
they had had significantly inferior outcones, but it
was within the ten percent range, and on that sane
basis I"'mnot sure | would wite themoff just because
it wasn't nore than ten percent.

So the real issue in ny mnd, the sticking
point, the point that gave ne worry as | cane to this
protocol -- and | see sonme nods over here; | suspect
it's yours -- is that it |ooks as though patient
survive better on this stuff maybe, and how certain
are we of that.

This depends, unfortunately, in |arge
nmeasure on your estimate of the inpact of azathioprine
on survival, for which we have the better of the two

sets of evidence.
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Now when | thought that it was |ikely that
the analyses from Opeltz and from the Registry had
included tinme, I was going to spot them four points,
because that was the best fix that we had, and | was
going to say, well, actually, on their primary all
patients included everything they had.

They were at | east better than four points
| ess than azathioprine. Unfortunately, that has
gotten sort of washed away by the fact that it |ooks
now as though those were not tinme corrected data, and
| suspect that there is as much as four points of
advant age.

| would also -- | know that the sponsor
suggested earlier on that they woul d take exception to
your comments, M ke, about the |ack of robustness, and
it is true that one patient, one way or the other,
woul d change that; but that also is second guessing.
They got what they got.

So if they had really shown superiority in
their primary outconme, | would have probably said
let's give it tothem and it may well be that Bart is
going to vote for it on that basis; but | |ook at al
of this, and there just are too nmany questions for ne
to say that they have proved that point, because in

fact, in their primary defined analysis, they didn't
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make it.

| know you think that I"'mfull of little
red ants, Bart, but you know, you can't -- just don't
have too many opportunities or you ruin what you nean
when you tal k about significance val ues.

The other thing is that on the primary
analysis the relative risk, which -- | would agree
with Dr. Piantadosi -- there we go -- that far nore
attention should be placed on relative risk reductions
than on the other.

In their primary analysis, the relative
risk reduction is only about 20 percent, reduction 20
percent in death. | calculated that |ate |ast night.
It is much greater on the patients receiving
treatnent, but then we have all of these probl ens of
exactly how that -- why that group and how t hat group
was chosen

So on the balance, | come up wth the
answer that this one doesn't make it to the point
where | would say we should attest to the efficacy of
this agent. However, if it were necessary to do
sonething in order to make it available to the doctors
who are treating patients, | would do that.

DR. ABERNETHY: | think it kind of keeps

com ng up, and so | guess | would ask Mke. That's
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this issue of what an equivalence trial is as conpared
to what a trial to denonstrate difference is; because
it kind of keeps comng back to, if you' re | ooking at
an equival ence trial, then if you show that sonething
is different, that nmeans it's different.

| think we would all around the table
accept that, if you're trying to |look for differences
and you find no differences, that does not nean
they're the sane.

| think what's happened and i s happeni ng
is that we're just becomng nore and nore confortable
with this idea of an equivalence trial, but there
still needs to be sone education go on.

So, Mke, could you speak to that alittle
bit?

DR. ELASHOFF: Yes. | think that -- |
mean, there is the problemthat, if you were to, say
adjust the <confidence intervals in the treated
anal ysis, those confidence intervals would include
zero.

So on the basis of that, when you have the
intent to treat confidence intervals including zero,
you have the treated confidence intervals including
zero, you're doing equivalence, it seens pretty

straightforward that you've denonstrated equi val ence.
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There is a suggestion perhaps that, with
conplete longer term foll owup, the advantage m ght
get larger. When that longer term followup is
avai lable, then a nore definitive superiority m ght
result, and that could be indicated.

DR. ABERNETHY: Well, yes, but the point
is that that's not the hypothesis that you set out to
test. So that one is left with comng back to this
comment about, well, next tinme they'll know better
than to spread it as wide as ten percent, because you
can't possibly do that.

Well, | can tell you that they're very
nervous about narrowing it to five percent, because
then they mght |ose. So in an equival ence trial,
really, the thrust that one has to counter is
spreading the interval too wide so you can't possibly
show nonequi val ence.

DR. ELASHOFF: Yes. | nean, | think it
cones down to, when you consider doing an equival ence
trial, essentially you re hedgi ng your bet, because if
it"'s alittle bit worse, you can still get sonething
out of it; whereas, if you did a superiority
hypot hesis from the beginning, the trial would have
been a failure.

So it's that sort of tradeoff that, if
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you're a little worse or the sanme, an equival ence
trial |leads to denonstration of efficacy.

DR ABERNETHY: Well, but the whole reason
to set it up as an equivalence trial is that there is
a therapy that's out there that at |east there's a
believe is effective, and you're trying to denonstrate
that you have sonmething that is equally effective to
t hat therapy.

DR FLYER Well, it's not necessarily
just equally effective. It could be that it's close
enough, given the variability in the trial, to be
clinically of interest. So that it doesn't
necessarily have to be strictly equival ent.

So it may be a little artificial to make
the distinction between testing and confidence
intervals, but in the end we have an estimate of how
close it is. W have sone bounds on it, given the
size of the trial, and sort of is that close enough
that we're confortable that the drug is efficacious.

Then the question becones, well, if we've
concluded it's efficacious, how do you describe it
relative to the conparative agent, and we're only here
because it's questionabl e.

That's usually what we'll do. If it's a

clear bound right around zero and it's nicely
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symmetric around zero, there won't be a really major
issue; but if it sort of shifts in either direction,
we'll end up calling you together, basically, to
di scuss, well, what has been shown? Are we
confortable about the control arm the boundaries,
things of that sort.

Does that help you at all?

DR.  ABERNETHY: | agree. | think the
issue is that the lower Iimt is flirting with zero.
You can get it a little above or a little below,
dependi ng on how you m x and match things, and it's
suggestive; but it's not sonmething that we're all
confortable wth.

| magi ne that the | ower bound was at 2 or

3 percent. Then we wouldn't be going through all
t hese gyrations, | think.

| guess | was sitting here wondering
whet her -- at what tine would sone |onger termfoll ow

up survival data be available? Say two years. I
heard earlier that the effect of AZA kind of tops out
at one year, and you know, perhaps there would be sone
opportunity to look at this in the not too distant
future with sonme really nmuch nore conpelling data
pertinent to the survival endpoint.

CHAl RVAN MASUR  Does t he sponsor want to
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respond to that?

DR. MAMELOK: Yes. First of all, we do
have data with nine nonths' nore followup. Could I
have slide DX-30, please.

' mgoing to show these data both for the
enrol l ed population and for the treated. This is the
Kapl an- Mei er estinmates now. So these are a little
di fferent than what you saw before fromthe point of
view in the Kaplan-Mier curve you saw before, it
included all patients, but they had all reached the
tinme that we're depicting here.

So these are Kaplan-Meier estinmates of
survival to 24 nonths. The patients at risk at 24,
18, 12, 6, and at the start of the trial are shown
here with AZA groups in orange and nycophenolate in
white, and it's 155 patients and 150 who were at risk
at 24 nonths. That nunber is smaller than that one,
partly because patients die, and they drop out and
things |ike that.

What one sees is, as we pointed out
earlier, and this is due to the patients that we've
tal ked a | ot about today who never got study drug, the
curves crossed at about six nmonths, and the pattern
seens to be continuing and hol ding true at 24 nonths.

If | could have slide DX-29. This is the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

203

same curve in the treated group, and again the
patients at risk in the treated group are here. It's
di spl ayed the sane way except these lines -- these
nunbers floated to the top

Again, the curves separate, and they
continue to separate and, in fact, w den, and we have
performed confidence interval on the difference of
t hese points.

If I could have slide -- Yes, this is the
confidence interval here. This is the Kapl an-Mei er
estimate of the treatnent difference of 8.1 percent,
and here the 95 percent confidence interval is the
lower limt of 2.5 percent, and the upper limt is 3.8
per cent .

DR. Pl ANTADCSI : Do you have that sane
slide for the enrolled?

DR. MAMELOK: |'mnot sure we have it on
a slide, but we should have the data.

DR PI ANTADCSI: |Is this Kaplan-Mier two
years?

DR. MAMELOXK: This is the Kaplan-Meier
estimate to two years.

DR Pl ANTADCSI: At two years now for the
whol e curve?

DR. MANMELCOK: Pardon ne?
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DR PI ANTADOSI: At two years --

DR. MAMELOK: Yes. This is the estimate
at two years, and these are the confidence interval at
the difference estimated at two years.

DR. Pl ANTADOSI: Have you sunmari zed the
data in the formof a hazard or risk ratio rather than
just this vertical difference between the curves?

DR. MAMELOK: |'ll have to defer to the
statisticians on that question. No, we have not.

CHAI RVAN MASUR. In terns of this analysis
we at one point had planned to just work through
I unch, but since | think we need to do justice to the
two questions, after we take the |ast question naybe
we shoul d take a hal f-hour break and then cone back.

Last question, Dr. Pina?

DR PINA: This may be the sane point. As
a clinician, which is what I'm here and ny role is
here today to the FDA, | amvery interested in this
survival issue of a year to two years.

There's al so a secondary endpoi nt that was
one of the secondary objectives of the trial, which
was coronary artery disease or allograft vascul opat hy,
which is what limts a survival of the grafts once you
get out beyond that first year.

| am very interested in finding out
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clinically what that data is, and there were a subset
of patients that actually had |IVUS done, because we
were an IVUS institution, and | would |like to know
with intervascular ultrasound what the incidence of
transpl ant vasculopathy is, because if this agent
truly can dimnish the chances of transplant
vascul opathy, then it's an agent that | think nmerits
bei ng used in the popul ation.

CHAl RVAN MASUR  Does t he sponsor want to
respond to that?

DR MAMELOK: Yes. May | have slide | VUS
2, please.

The | VUS exam nation was not performnmed at
all centers, because all centers did not have it
available at the tine that the trial was initiated.
So what we have here -- So this will be an anal ysis on
a subset, which -- | just wanted to be up front about
that fromthe begi nning.

There are 289 patients in each group.
There are 94 patients in the AZA group and 102
patients in the nycophenol ate group who were, in fact,
eval uabl e at 1VUS at both baseline and with one year
dat a.

We don't have the data anal yzed for |VUS

at two years and three years yet, because not all the
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patients have gotten there. So this would be, as
coronary vascul ar disease goes, probably sonewhat
early in the course in terns of observing differences.

"Il show two nmeasurenments. If | could
have the first, which is IVUS 7, please. This shows
the change in maxinmal intimal thickness, and for this
measure there is no difference. The groups are
exactly the sane.

If I could have IVUS slide 6. This shows,
actually, the change in lunen area, which is a neasure
that's typically done for IVUS, but again | would
acknow edge that that was not a specified endpoint,
but it is part of the standard |IVUS exam nation and
actually gives an estimate of the actual arterial
[ umen, which is, of course, where the bl ood fl ows.

What we can say here is that the | unena
area for nycophenol ate was at | east preserved. There
was an observed nean difference of an increase in the
lumenal area of .327, and the lunenal area for
azat hioprine decreased with a nean decrease of .813
square mllineters in the azathioprine group
indicating that the lumen is getting narrower in the
azat hi opri ne group.

|'"d like to ask Dr. Kobashi gawa, who is

really an expert in this field, to coment on these
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dat a.

DR. KOBASH GAWA: Transpl ant coronary
artery disease is indeed one of the mpjor factors
limting long term survival. It occurs about ten
percent per year. So at about five years about 50
percent of patients will have sone irregularities on
t he angi ogram

Now i ntervascul ar ultrasound actually is
a newer technique. Wat it is is a catheter that goes
into the coronary arteries and has an echo nmachi ne at
the very tip. W can actually see how thick the
coronary artery wall is.

The arteriogramjust fills the lunen with
dye and does not tell you anything about what is
happening in the arterial wall. That's why
i ntervascul ar ul trasound has becone, nore or |ess, the
standard to detect transplant coronary artery di sease.

W believe that the findings here are
interesting, to say the least. It did not show any
differences in intiml thickness, but it did show an
increase in lunenal area.

Now | think it's a very inportant piece of
evi dence, because when you | ook at some of our natural
hi story studies, the intervascular nmulti-center study,

we saw this decrease in |umenal area.
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It's probably what we call negative or
constrictive renodeling. It may be due to scarring in
the adventitia. W don't think it has anything to do
with the intimal, because the intimal area is about
t he sane.

So there may be some scarring in the
adventitia which makes the arteries narrower or it may
have sonething to do with the endothelium the Iining
of the artery, which is, if we're correct, if it is
maintained inits integrity, it wll nmake nitric oxide
which will allow-- It's a nolecule which will allow
the artery to stay open.

W know that endothelial function is very
i nportant when one tal ks about transplant coronary
artery disease. |If you can nmaintain endothelial cel
function and integrity, perhaps you will then decrease
t he devel opnent of intimal thickness |ater on.

So | think Dr. Pina's question is quite
appropriate in the sense that we may see differences
in intiml thickness at the three-year mark.

Since the incidence is rather low, 10
percent per year, at least from an angi ographic
standpoint, it may not be enough patients, enough tine
to show difference between the two groups, which we

hope to see at the three-year mark.
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CHAl RVAN MASUR:  Maybe at this point let's

take a break until 1:15, and then we'll resune for
sone final discussion and then focus on the questions.
(Wher eupon, the foregoing matter went off

the record at 12:49 p.m)
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AFTERNOON SESSION
Time: 1:19 p.m
CHAl RVAN MASUR:  Again, we're going to get
ready in one nonent. Could we collect all our
commi ttee nenbers.
So, Dr. ol dberger, when we start, there's
a request that you tell us a little bit about the
di fference between of f-|abel advertising and approving
anot her indication. VWat are the different
i nplications?
DR GOLDBERCGER (kay. Mght as well wait

until everybody gets here.

CHAl RMAN MASUR:  Yes. | see the sponsor
is here. Now we just need a few nore comittee
menbers.

Al right, I think we're alnost all here.

Again, we're going to try to nove along to our
questions relatively soon, but again there was an
issue brought up as to what the inplications of
approving a new indication are as opposed to potenti al
new regul ations allowing the sponsor to advertise
based on unapproved indications.

DR GOLDBERCER | think I seemto recall,
actually, Dr. Hunsicker having sort of asked that

question during a couple of the points right before
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[unch. So | sort of presume the question nmay have, in

fact, cone fromhim

CHAl RMAN MASUR: | can't say.
DR. GOLDBERGER: | t IS entirely
appropriate that the Chair deliver it. | have no

problemw th that.

Basi cal | y, as part of t he FDA
Moder ni zation Act a change was made in the ability of
conpanies to pronote products when they are not
currently |l abeled for that. | should point out that
the regul ati ons have not yet been witten for that.
It's in the statute, but the details, basically, do
not yet exist.

Conceptual ly, it would all ow a conpany for
a product that is not currently labeled for that
indication to submt material from peer reviewed
journals to the FDA about 60 days before they intend
to distribute the material, to allow FDA a chance to
revi ew

The exact definition of a peer reviewed
journal, what FDA s review process is, are -- you
know, have not yet been described, but that wll
presumably occur in the com ng nonths.

So that that process does exist, and is a

way to make products available -- you know, nake
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information avail abl e on products that are not | abel ed
for the indication. However, there is another aspect
to that, and that is that there needs to be either
studi es underway or a commtnent by the conpany within
X period of time to submt an application to get this
product as a | abel ed indication.

It is not the spirit of this approach to
be in a situation where, for instance, an advisory
commttee has just voted that the product is not safe
and effective for the indication and then sort of turn
around, | think, and allow pronotion for an off-I abel
i ndi cati on. That is not the spirit of the current
changes in the statute.

So | don't think that that's sonething
that would fit in wth the nodifications, as |
currently understand them So, | nean, it's a useful
thing as a bridge while one is in the process of
getting together the information.

It may act as an incentive for a conpany
who is interested in doing this to nmake -- to get
information avail able to physicians, etcetera, but it
is not as though it's a substitute for never doing a
study or never submtting information to the FDA, and
| think it is not really in the spirit of this in a

situation where, for instance, an application has been
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reviewed and turned down, to then at that point go
ahead and do this. That's nmy current understanding
about it, based on the information we received within
the | ast week or two.

CHAI RMAN MASUR: Al right. Then one
ot her 1ssue cane up. The sponsor wanted to make a
brief coment about the one |ook versus two | ook
process and the statistical inplications. So,
hopefully, these wll be a few brief and well focused
conment s.

DR. KOCH. The essence of the comment is
sinply the sponsor had to have statistical
significance in the treated popul ati on, because if the
scenario had been reversed and you had had
significance in the enrolled population but no
significance in the treated popul ation, the finding
woul d not be neani ngful; because the untreated would
be | everagi ng the finding.

Afinding is only credible if it produces
significance in the treated population. That's why
the treated population is logically precedent over the
enrol | ed popul ation, even though the sponsor did not
wite their protocol that way.

You must win in the treated popul ation to

have a neaningful finding. So in that sense, there
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are not two opportunities. There nust be a win in the
treated, and then the enrolled is a higher hurdle.

Unfortunately, the sponsor promsed to
junp the ten-foot hurdle before promsing to junp the
five-foot hurdle.

CHAl RVAN MASUR: Al right. Anyone on the
panel want to comment or respond to that? Steve?
Larry? M chael ?

DR ELASHOFF: Well, that may be true for
superiority, but for equivalence it mght be exactly
the opposite, that the overall -- Since it's easier to
denonstrate equi valence in the overall analysis, there
m ght have been a definite reason why the intent to
treat analysis was kept as primary, even though it was
al ready known ten-eleven percent of people hadn't
recei ved the drug.

DR. KOCH:. But if equival ence had failed
in the treated popul ati on, equival ence woul d not have
been believed in the treated population, just as in
many cases, if equivalence fails in a per protocol
popul ation, the equival ence is not believed.

So even in an equival ence context, the
treated population would have a logical priority.
Unfortunately, the sponsor didn't say that, but ny

coment is mainly there were not two opportunities to
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The sponsor had to win, whatever they
| ooked at, in the treated popul ation, and then they
then have to address the untreated popul ati on. What
the results are in the untreated popul ation are still,
neverthel ess, a concern; but this is not an issue that
requires the additional penalty of doubling p val ues.

DR.  ABERNETHY: | think, to -- That
comment | find interesting, because if you | ooked in
the overall population and you found the result that
you wanted to find, you wouldn't look in the treated
popul ation. | nean, really now.

DR KOCH O course, you wouldn't look in
the treated popul ati on, because you would not want to
have your overall finding |everaged by people who
never received treatnent.

In other words, if there was an advant age
spuriously in the untreated to those random zed at one
treatment over those random zed to anot her, and that
was driving the overall effect in the all-patients
analysis, you would essentially have a fallacious
resul t.

You're going to look at the treated
popul ation to confirmthat the treatnment is actually

working in those who got it. That's why per protocol
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anal yses are often required to be confirmatory to
intent to treat anal yses.

Intent to treat anal yses have a priority,
because they're perceived as a higher hurdle, but it
doesn't nean that they're fully believable. They're
only fully believable when they are confirned by a per
prot ocol analysis.

CHAl RVAN MASUR: Wl |, | think we have had
extensive discussion now about what the nost
appropriate approach to analyzing this study is. It
woul d appear that we don't have a consensus.

At sone point | guess we're going to have
to answer or approach the two questions that have been
posed to us by the agency, and we're going to have to
deal wth the issue that there's a difference of
opi nion about whether azathioprine is a reasonable
standard for conparison when we have potentially
equi val ence rather than superiority as a result.

Are there other issues that -- Larry, you
want to franme that better?

DR HUNSICKER No, | don't want to frane
t hose things better, but | do want to -- FDA is quite
correct, where the question about off-1Iabeling
advertising cane from

Your response, unfortunately, doesn't give
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me the out | was hoping for. So | need a little
clarification here, and I'm going to put this in
perhaps bald clinical ternms, as | told one of your
troops there.

| distinguish between convincing evidence
of safety and efficacy, which | believe is the
standard which |I've been asked to vote on for the FDA,
as opposed to the best avail abl e evidence. At the
current nonent, if | were responsible for a cardiac
transpl antati on who had had a severe rejection epi sode
w th henodynam ¢ conprom se that was being treated
with azathioprine, 1'd stop the azathioprine, and I
woul d start the nycophenol ate, and 1'd do this because
| know nycophenol ate works in kidneys and because it
seens as though naybe it works here.

So there is the issue that | put earlier
on of availability. So the question conmes up: 1In a
ci rcunst ance where you have a drug which is approved
on a different indication, where it is available to
those of us who want to use it off-label, what is the
FDA's intent for us to do where the evidence is not
convi nci ng but where the best evidence -- \Wat do you
want to say, the preponderance or however you want to
define it in those quasi-legal terns -- suggests that

the stuff m ght work?
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DR,  GOLDBERGER: There's a couple of
answers to this, and | hesitate to give a conplete
answer to part of what you said, since | don't want to
be sort of defining regulatory policy here.

The sinple answer, of course, is that
physicians are free to use the product off-label. The
conpany may not pronote it, but you are free to
prescribe it. You are free to prescribe it for any
type of transplantation that you personally wish to
do, and currently there is no effort nade to regul ate
that. However, it may not be pronoted by the conpany.

Currently, | don't believe there's been a
change in having information passed out in a situation
where there is no intention to do a study or submt a
study to get the indication terned as bei ng | abel ed.
So | think that's the short answer to what you said.
People are free to do it.

Whet her that is the best approach to
having patients cared for, one can question, since
there may be inportant information about the use of
the product that would be better off being in the
product |abel, leaving aside the issues of the
conpany's ability to pronote.

| will nmention only in passing one other

thing. You did comment about these vague | egal terns.
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We should renenber that drug approval does cone
specifically froma statute.

The standard in the statute 1is not
convincing evidence. It is substantial evidence. You
used the term before preponderance. Preponderance in
the | aw neans nore than 50 percent, in fact.

The termchosen by Congress in 1962 whi ch,
to the best of ny know edge, has not been changed is
substantial. Substantial evidence is evidence such
t hat reasonabl e people m ght choose to do this even
t hough ot her reasonabl e people, including a majority
of those, mght not. That is the definition fromthe
law, and is what Congress intended, if you read the

| egi sl ative history of the 1962 amendnents.

So that is actually the standard.
However, | don't think that that's sonething we want
to get into in great detail, but you may find it

interesting to read sone of the issues about that;
because the standard was never intended to be set in
convi nci ng.

CHAl RVAN  MASUR: Wll, vyou have to
convince us that it will be interesting to read about
t hat .

DR GOLDBERGER  Very interesting, but we

will |eave that aside.
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CHAI RMAN MASUR: So what other -- Are
there other issues that commttee nenbers would |ike
to bring up before we get into our questions?

DR. HUNSI CKER. One last pursuit of this
appearing kind of a thing.

You spoke earlier on about the ways in
whi ch | abeling could be witten, which would -- how
shall | say? What | sort of heard you to say, and
|'mnot saying that it's a quotation, is that this may
well be true, but it is not quite the sane as it is
wel | established.

What is the range of how you can present
this? Bear in mnd, you re presenting this, as you
well know, to a very snmall group of doctors who are
taking care of cardiac transplant patients who
basically are going to know nore about this than you
do.

The question here then is: If we were to
say that we want to nmake certain that this agent is
avai l able to those people who need to use it for this
i ndi cation, but that we're not 100 percent convinced
it really is effective, what is the kind of stuff that
can be put into the label to say that?

CHAI RVAN MASUR: Yes, and let ne just

remnd everyone, as | think is clear to everyone
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around the table, that, mercifully, we do not have to
deci de on the | abeling | anguage, but that, hopefully,
the agency will be influenced by both the vote --
well, this vote is advisory, but hopefully, they wll
be influenced by the spirit of the discussion also in
terns of how they wite the labeling, if this is
recommended for approval. Mark?

DR. GOLDBERGER: Yes, and | think that
that's a very -- you raise a very inportant point,
Henry, that, obviously, beyond the issue of whether or
not the product should be labeled, it is helpful to
get a sense of what the commttee thinks about how it
conpared, for instance, to azathioprine; because that
woul d i nfluence wording in the |abel.

For instance -- and we have not at al
di scussed this with the conpany. So we're talking now
rat her hypothetically. You could state, "the product
is indicated for this indication" and describe in a
section in the label how it was conpared to
azat hioprine, a nunerical statenent about what was
shown for a couple of agreed wupon, inportant
endpoints, and a proviso (a) that azathioprine's
efficacy has not been proven; or (b) because of
mul ti pl e conparisons, one cannot nmake any statenent

about significance, statenents |like that that sort of,
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| think, nodulate the sense a clinician reading it
m ght get about the anmpunt of activity.

Those are the things, and there's a great
deal of flexibility in the wording, and that is
sonmet hing that is negoti ated between oursel ves and t he
applicant. So there is wording.

I n other words, you either are saying that
the product is indicated for this or, basically, the
application is turned dowmm. | nean, there is no other
wordi ng. We cannot word the label to say, well, it
m ght be useful .

That's not, for instance, an option.
There is not the gray area there, but there can be
statenents nmade within a clinical studies portion that
give people a little nore perspective on what was
showmn and how to interpret data from the clinical
trial.

That is sonething that is comonly done.
The anount of text that's required |ike that,
obvi ously, varies from circunstance to circunstance.

CHAI RVAN MASUR:  Susan?

MS. COHEN: | conme from a consumer
protection background. So when | read "there is
evidence to suggest MW may be," it's |ike being

slightly pregnant. It is or it isn't. | mean, to
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suggest -- | wouldn't take any medi cat i on. I
woul dn't want any consuner to take a nedication that
says it suggested it m ght be.

| think, if that's the strongest words
t hey can use, then we have to go hone and do sone nore
homework. | think that's scary, to ne.

CHAI RVAN MASUR: | think that's a good
poi nt, although | guess we all recognize, in medicine
-- | guess it was suggested before -- we often are
maki ng deci sions based on data that is not random zed
and statistically significant, and the question is
whet her or not that should be --

M5. COHEN: And that's where they run into
troubl e.

CHAl RMAN MASUR. -- a basis for approval
is sonmething we're going to debate.

MS. COHEN: "Maybe" to ne is very weak
| anguage, and | find that very frightening.

CHAI RVAN MASUR: O her comment s?

DR. STARLING Yes. | wanted to nake a
few comments and then ask a question in response to
sone of the discussion just before the break.

| think it's inportant to point out for
t he non-heart transplant experts on the panel that are

reviewing this that one of the major perceived
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advantages of MW is its -- at least in |laboratory
studies, is its efficacy in inhibiting B | ynphocyte
function in antibody production, as well as sone of
the data that is presented in the background
information on intercellular adhesion, mgration of
white cells to endothelial cells, etcetera.

The reason why that's inportant really
plays into this whol e i ssue of henbdynam c conprom se
and rejection that we've struggled with to sone
degree, because | nmade a conment earlier today that we
really don't know how to diagnose rejection, and
rejection is a continuum |It's a spectrum

W have to put in the context of that that
within that continuumis this other issue that's al so
been di scussed, coronary artery di sease. The coronary
artery disease that heart transplant recipients
develop is clearly felt to occur on an inmunol ogic
basi s.

| think the IVUS information that was
presented is very interesting, but I would still argue
that the key of this information today and what we're
going to see in future studies like this are going to
be nortality endpoi nt s and t he i ssue of
retransplantation and nortality, when we're talking

about a heart transplant recipient.
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| think everything that we've talked
about, henodynam c conprom se, the |1VUS coronary
artery disease, all plays into the whole -- There's
really sone bl ack box here fromthe standpoint of what
t he mechani sns of action are of the drug, how nmuch the
B cell inhibitory function plays into this, and not
even nentioned today was the whol e issue of so called
hunoral or antibody nedi ated rejection.

The data that's -- and that's because it's
such a contentious issue in cardiac transplantation.
But alot of the rejection that we treat clinically --
| know there was a question raised in the room why
woul d a patient be treated wi th henodynam c conprom se
if the biopsy didn't show nuch in the way of
rejection.

The answer to that is the clinician nust
al ways factor into that that this other type of
rejection, this antibody nediated rejection that we
really don't have a good way of diagnosing nay be at
play here, which is why | think the nessage that's
comng fromall the clinicians on the panel is the
enphasis on the nortality data.

So the question that | wanted to ask, if
it's been put to any statistical review or if anyone

on the panel could comrent -- What |'m nost inpressed
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with or one of the things |I'm nost inpressed with is
the data that was provided, the slide nunber 60,
showi ng that those with biopsy proven rejection and
severe henodynam c¢ conprom se, of which there were 57
patients.

Twel ve of the 57 or 21 percent died, and
12 of the 38 were azathioprine, and none died in the
MVF. | think this is a very inportant piece of
clinical information, but | would just ask from a
statistical standpoint how much credence you woul d
want us to put into this.

DR ELASHOFF: Well, one interpretation of
these data is that this endpoint is not a good
surrogate marker for nortality. A surrogate marker,
you woul d expect to have a strong predictive effect,
regardl ess of treatnent, and this didn't neet that.

In the azathioprine it seenmed like it was
a reasonable predictor. |In nycophenolate, it was not.
In the untreated popul ation, it was not.

So in those three groups, when it's only
sort of a predictor of nortality in azathioprine, it
wasn't in nycophenolate. It wasn't in untreated. You
have to wonder whether this just nmeans it's not a good
surrogate marker for |long term survival

DR. GOLDBERGER: Let ne just give you ny
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observation about this. That was: Assum ng that you
bel i eve that biopsy proven rejection in the severe
henodynam ¢ conprom se i s sonethi ng you woul dn't want
to have, ny only observation would be there were tw ce
as nmany people in the azathioprine as in the MW
group, and | woul d probably, as a starting point, just
| eave it at that.

CHAI RVAN MASUR:  Maybe what we shoul d do
nowis try to answer the questions, and other issues
will conme up. | know there are a couple of committee
menbers who have to | eave sooner than others, but |et
me just read the two questions. Then maybe we'l|
start with Dr. Wodle who, | think, is the first who
has to | eave.

The two questions, which | think everybody
has in their packet are:

Nunber 1. |Is Cell Cept safe and effective
for the prevention of organ rejection in cardiac
all ograft recipients?

Nunber 2. Pl ease comment on the design of
future cardiac studies, including the choice of
control and six-nonth endpoints.

Steve, do you want to start, and then
maybe we' Il just go around the table.

DR. WOODLE: Sure, with question 1. The
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issue, is CellCept safe: This commttee voted when
Cel | Cept cane up before for its kidney indication that
it was safe, and | see really very little reason to
believe that the safety of it is any different in
cardiac transplantation than it is in kidney
transpl antation. So would have to vote the sane for
t oday.

As far as efficacy, the two areas that are
under consideration are equival ence for patient/graft
survival. | think we're in agreenment there that the
i ssue that's been under considerabl e debate has been
the superiority over biopsy proven rejection.

| think that there is a considerable
guestion or reasonabl e questions about that. Wat |
do believe is true is that it is at |least as effective
as azat hi opri ne.

So ny answer to question nunber 1 would
be, yes, it is safe and effective. | would like --

CHAl RVAN MASUR: |'msorry. Are you going
to indicate whether or not you think that, based on
that, that should be grounds for recomending
approval ?

DR. WOODLE: The answer is yes.

CHAI RMAN MASUR: Ckay. |"m sorry, go

ahead.
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DR. WOCDLE: And as a final comment, |
think that we nmust all renmenber this is, you know, the
first study of its kind that's been done in cardiac
transplantation. | think that a |lot of the problens
that the sponsor has encountered during the study and
after the study wth analysis is a result of the fact
that it's that first attenpt, and they are to be
commended for making that attenpt.

The second issue is that historically

I munosuppr essi ve agents have been nore effective in

ot her solid organs, particularly kidney and
ki dney/ pancreas, than they have been in |liver
transplantation. It's inportant to renenber, the high

bar is alittle bit higher in cardiac transplantation.

It's harder to show i mmunosuppressive
efficacy in hearts than it is in other organs.

CHAl RVAN MASUR Do you want to nake sone
coments, Steve, about the design of future studies?

DR WOODLE: No.

CHAI RVAN  MASUR: Ckay. Actual ly, why
don't we just go around left to right. Larry?

DR. HUNSICKER: | agree that Cell Cept is
safe, and | don't think that that warrants any further
comment s.

|'ve been torn, as you can probably tel
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fromthe last bit of discussion, about what to say
about effectiveness. | actually agree with Steve that
| think the equivalence to azathioprine is solidly
established. |I'm not sure what that proves, but if
that gives ne an out to say that | think that we have
said that this stuff is equivalent to azathioprine,
I"'mwilling to say that.

| do feel that it should be nade avail abl e
to cardiac transplanters, although I am not at al
convinced of its superiority. So | will say yes, and

| will actually say, to answer your explicit question,

that given the discussion that I've had with Dr.
ol dst ei n, is it, or whatever down there --
ol dber ger - -

DR GOLDBERGER W don't take any of fense
since you're consistent around the table.

DR, HUNSI CKER: The governnent. And
assumng that they will attack with vigor the issue of
|abeling, | will vote to approve this drug for cardiac
transpl ant ati on.

Wth respect to recomendations for
further trials, | think these have already cone out,
and probably have cone out and have been absorbed even
before this neeting by the sponsor. | believe that,

if the agent cannot be given, that the random zation
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shoul d be delayed until it is clear that the agent can
be gi ven.

| think that it will not prove to be
possi bl e to exclude early failures, because you really
have to start this drug when the patients becone able
to start it orally, and | don't think that you should
del ay adm ssion to a protocol until after the drug has
been start ed. You get into all sorts of problens
t here.

Wth respect to the six nonth endpoint,
you probably know as nmuch as any of us do at this
point. M own druthers is that the judgment of the
individual clinician in a well blinded trial that
treatment is necessary is probably the best endpoint.

Had | been in your group, | would have
argued strongly for that at the beginning and, in
fact, had you done that, you probably woul d have wound
up with a significant value there.

So | think serious consideration ought to
be given to making the clinical decision to treat or
perhaps sone well defined clinical paraneters
requiring treatnment should be the endpoint, and that
pat hol ogy should be used as supportive rather than
definitive.

CHAI RVAN MASUR:  Susan?
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MS. COHEN: Since I'm not a politica
person, | really have trenendous problens with the
sanples they used in the 538. It really troubles ne
a great deal

| think they were chosen to be favorable,
and so I'mnot confortable with that. The other thing
| have to say that nakes ne unconfortable -- being
consuner menber is a lot different.

I f we don't expect certain standards, then
t he message gets out that soneone el se can cone in and
not do a good job or not present these things, and
that also bothers nme; because |'m here representing
consuners, and that's what it's about, and thank God
soneone nentioned at this table consuners.

You don't hear it very often, |I'm afraid,
but we are the endpoint of everything. | don't set
myself up to be a scientist in any way. M husband
was at NIH, and so |I'mused to science, and |'mjust
concerned that we can't have sone kind of standard
that will be acceptable and be net in each tine.

| think 1'"'mgoing to have to vote yes, but
with a lot of reservations and concerns that this
doesn' t send a nessage out to every other
phar maceuti cal conpany, well, you know, in the |ong

run you can get it passed, but I amtroubl ed about how
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you put your sanples.
CHAl RVAN MASUR:  (kay. |leana, you're not
a voting nmenber, but would you want to nmake a -- W'd

be interested in your comments on these questions as

wel | .

DR. Pl NA: You all know I'mvery sel dom
qui et .

CHAI RVAN MASUR: Most transpl ant people
are never.

DR Pl NA: | know. | think the drug is
ef fective. | can tell you from our own clinica

status right now that we are using it outside of the
study, and we are using it clinically.

| ampersonally alittle surprised at sone
of the side effect profiles, because we choose it
soneti mes because of its benefits of the side effect
profile. So if |I were voting, | would say that, yes,
we have to say that it's effective and that it's safe.

I also have ny reservations about
azathioprine and the way it's been used, because we've
never really studied it prospectively, and | was happy
to see the discussion, because it kind of gives sone
credence to ny own frustrations wth taking care of
patients with rejections, and we're often doi ng things

that we're not really know ng how well we're doing
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t hem

We're sonetinmes treating patients by our
gut sense that sonething is wong clinically. | have
to agree with Larry that the right decision to treat
a patient should warrant concern that sonmething is
goi ng on. In other words, if we're going to be
aggressive and treat a rejection, that's a rejection
that's significant enough to be treated.

Even within our own pathol ogy service, we
have di sagreenments about the reading of slides, and we
often go down and look at the slides ourselves,
because when we have a question, we'd |like to go see
it ourselves.

So this is not an exact science, and it is
colored by our clinical sense and our clinical
decision nmaking, but | think, all in all, that the
drug is safe and the drug is effective, and | woul d
vote for it.

| would al so vote for changes in the way
we performthese trials, and | agree with Ms. Cohen.

CHAl RVAN MASUR:  Randy.

DR. STARLING |'m a nonvoting nenber, |
believe. Correct?

CHAI RVAN  MASUR: Yes, that's correct.

You' re a nonvoting guest.
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DR. STARLING You would like nme to nmake
coment s?

CHAI RMAN MASUR | nean, as a guest you're
all owed to pass, but we would be interested in your
conment s.

DR. STARLING Well, | feel confortable
with the information as presented that the drug shoul d
be approved for efficacy, for many of the reasons that
|"ve al ready el aborated throughout the neeting.

As far as future study design, | think
nost of the points have already been covered wth
respect to -- Wth a drug like this, it's only given
orally, random zation at a tine point when the patient
can take the drug versus at the tine the transplant is
going to be perforned.

The primary endpoint -- | think | |earned
alot with this discussion and feel nore strongly than
before that death and retransplantation should
probably be a primary endpoint in inmunosuppression
studi es and cardiac transplant recipients in that they
bot h enconpass the issues of death from rejection
degree of I NMrunosuppr essi on, and i nfectious
conpl i cati ons, as wel | as post t ranspl ant
| ynmphoproliferative di sorder

So | think looking at death and
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retransplantation at six nonths and 12 nont hs and on
down the line is very inportant, and | think probably
the issue of histologic rate of rejection may nore
appropriately be a secondary endpoi nt.

| ssues such as coronary artery di sease and
| VUS play into the results, but probably yield nore
from a pat hophysi ol ogi ¢ standpoint and are probably
best as secondary endpoints as well.

CHAl RMVAN MASUR:  Bart.

DR RIFFITH Yes. | believe the drug is
safe, and | Dbelieve it's effective, and possibly
superior to triple drug therapy, cyclosporine,
azat hi opri ne and steroids.

CHAI RMVAN MASUR: So you would vote for
approval ?

DR CGRIFFITH  Yes.

CHAI RVAN  MASUR: And do you have any
addi ti onal comments about future cardi ac studies?

DR &RIFFITH W need to encourage them

DR GOLDBERCER Henry, when you're asking
for coments about future studies, one ot her
question, part of that, you mght answer is what
should the control armbe in those studies. No one
has actually said that yet.

[ mean, there are several di fferent
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possibilities. If people have an opinion, we'd
appreci ate hearing that.

DR. &Rl FFI TH: Yes, and it's a very
difficult issue, and the control arm sonetines is,
obviously, relating to other drugs that the particul ar
sponsor is producing, which -- in other words, a --

DR GOLDBERGER Let's assune that it's a
situation like this where you're starting with a
cycl osporine, for exanple, based reginen, that you're
t hi nki ng about substituting for the third product,
just to make it sinple; but you re absolutely right.
It could get nmuch nore conpl ex.

DR &RIFFITH Yes. | don't think I have
anyt hing nonentous to say about that. | think that
we're stuck wth what we have and that cycl ospori ne,
predni sone and i nmuran appears to be the baseline.

Now if this drug becones approved, then
does this becone the new basel i ne agai nst whi ch ot her
such drugs, such as RAD, wll be conpared? | don't
know that it's easy to cone up with that.

So I think for the next three or four
years, |'mconfortable conparing all new drugs to this
current protocol of azathioprine, steroids and
cycl osporine or FK. So --

The other thing is endpoints, which I
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think we've struggled with today as nuch as the
azathioprine basis. | think we've |earned today that
it is very difficult to tag primary endpoint on
superiority of rejection at a six nonth period, and
that we recogni ze that trials |onger than one year are
difficult to conduct.

So | think that we've seen a greater
enphasis placed on survival than what | would have
i magi ned prior to comng and reviewing this particul ar
study. So that maybe nore enphasis on survival early
on woul d be of also interest.

CHAI RVAN MASUR:  All right. Steve?

DR. Pl ANTADOSI : Thanks. Yes, | have
several comments. First, the bottomline for ne would
be that I would endorse approval of this product to
make it available to the transplant comunity at
large, and | do so with a few qualifications, and I'l
say what those are in a mnute.

It's pretty clear fromthis that the trial
does not stand on its own, and that's one of the
things that we've all been struggling with here.
However, I'mnot sure that it absolutely has to stand
on its owmn. Cearly, if this was the only evidence
that we had available, | think 1'd be voting exactly

t he opposite way.
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So I'd nodify ny normal predisposition not

to accept this standard of evidence, as | said
earlier, based on several facts. First of all, |
don't comrend the investigators. | don't think that

this is a particularly heroic investigation.

Random zed trials have been around for 50
years. They've been earnestly applied for 30 years,
and nobody really deserves especially |oud kudos for
applying this nethod in an appropriate application.

This ought to be the kind of thing that's
done routinely when these inportant questions arise in
a comunity, and the nethods that we've seen here
today really are not a nodel, in ny opinion. They're
not something to be strived for. They m ght be
considered a nodel in transplant surgery, but they are
not a nodel in nmedicine in general.

Second point: W can't rely too nuch on
t he equi val ence design and the vagaries of how to nmake
inferences fromthe fact that the trial was designed
as an equi val ence study or designed in sone other way.
The equi val ence design is nerely a convenience to help
us get a sanple size and structure for the trial and
provi des some guidelines for how to interpret the
results.

Once the data are in hand, their
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interpretation, as far as |'m concerned, IS
essentially the sane as they would be for any other
kind of trial design. W've assured ourselves about
usi ng an adequate sanple size that the failure rates
are accurately or fairly precisely neasured, and the
point estimates are simlar to those that would be
obtained with azathioprine, and that's sufficient, in
my opinion, apart fromthe nuances of how you design
and interpret an equivalence trial, to make those
ki nds of inferences.

Third point: P values are poor summaries
of data. They're poor summaries of evidence, and they
shoul d not by thensel ves drive our inferences. They
represent hypothesis tests which are, in sone cases,
very artificial for the kinds of inferences that we
want to make, and the sane argunent could be nade
about confidence intervals, which are nothing nore
t han surrogates for hypothesis tests.

Fourth point: Trials such as this one
generalize nost strongly on a biol ogical basis rather
than an enpirical one, and in this circunstance we
have a considerable amount of reliable biologica
evidence fromrenal transplantation where the effect
of the drug is arguably the sane.

Fifth point: The consequences of a type
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1 error in this circunstance, | think, are fairly
m nimal, and we've already seen pretty good evi dence
that does stand on its own that the drug is safe.

| say the consequences of a type 1 error
are mniml, because the worst case scenario is that
we' d be adding a safe but noneffective treatnent to a
conbi nation that everybody is enploying already. |
t hi nk the consequences of naking that m stake are not
gr eat .

Finally, the agency can carefully word the
indication to reflect accurately the anbiguities that
we've all talked about. | would not support any
cl ai rs what soever of superiority for any indication,
based on the data, certainly not for biopsy proven
rejection, and I would not want to see in the |abeling
any proof of statistical significance because of the
vagaries. Nevertheless, | think that wwth those two
constraints, one could work around them

For the design of future studies: As |
said earlier, randomzed trials don't need any
endorsenent fromne. | think that they should be the
standard for these inportant kinds of questions,
nmet hods to reduce bias and such as maski ng and ref usal
to allow or to nake post hoc exclusions of patients

based on outcones, and everything that happens after



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

242
random zation is an outcone. | don't care what the
clinical nmotivation is for it.

One can |look back and see that the
i ntroduction of nethodologic rigor in the form of
structured experinents in random zed trials has been
resisted at nearly every chance by nedical practice in
the last 50 years, especially true now in surgery
where, | think, the real problem as | hinted earlier,
is that the culture and training of surgeons nowadays
needs to be changed, despite the rather obvious
success stories where this nethodol ogy has been used
inthis field.

So the real problem here that the agency
is going to have to cope with is the failure of people
to enploy good nethods, particularly in early
devel oprent trials, not so much in random zed trials;
but good early devel opnental trials would have hel ped
us quite a lot by show ng whether azathioprine was
effective or not here.

For the control arm | can't answer that
very well. Pl acebo or standard of care, and these
m ght be the sanme in sone circunstances, and one coul d
probably generate a pretty credible argunent here that
pl acebo is standard of are; but it depends very much

on what you believe about efficacy, particularly that
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for azathioprine.

The endpoint: | would argue the best
endpoint to use for future trials and to insist on by
the agency would be overall survi val pl us
retranspl antation. All the other endpoints are
subject to interpretation, manipulation or the
potential errors of surrogacy, and there are many
exanples of mstakes that have been nmade when
surrogate endpoi nt s wer e enpl oyed in t he
cardi ovascular field, and certainly in cancer and
ot her areas.

So it seenms to ne that, if you want to
devel op definitive evidence, one would use survival or
retranspl antation as the endpoint.

| think also that the agency should
endorse and get investigators to accept the inportance
of the witten protocol as a guide in internal
calibration, if not only for regul atory purposes, for
the types of inferences that are going to cone out of
the trial at the other end; and there's a real
tendency for people to say, well, okay, we wote it
down, but now we'd like to take that back.

Experienced investigators don't do that,
and certainly the agency can help themto keep from

maki ng the m stakes that follow fromthat.
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Finally, a bit of a hypothetical point:
For equivalence, as well as for other kinds of
studies, the agency mght want to |ook at sone
i kel i hood based nethods for analysis and inference
rather than trying to rely solely on these deficient
p val ues.

Some of the likelihood based nethods are
good, because they are free of sone of the problens
that cone fromtrying to nake inferences solely in
terms of these artificially constructed hypothesis
tests. Thanks.

CHAl RVAN MASUR: Al right. Thank you for
t hose comments, Steve. Steve Self, the other Steve.

DR, SELF: |"m certainly convinced that
this product is safe, particularly given the risks
attendant in this particular patient population.
However, | don't think | believe there is substantial
evidence that the product is effective for preventing
organ rejection in cardiac allograft recipients.

There are -- In the various anal yses of
rejection with the problens of subset and the
different definitions, | really see little evidence
that is substantial in this regard, and then there is
the uncertain nature of the effect of AZA. So, you

know, those, to ne, sumup to really not being able to
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say that the product is effective for this endpoint.

The survival data is nost intriguing. It
is sonewhat on the edge. | think that sonme of the
comments that have been nade earlier about this study
not standing on its own are in play here, the
experience with renal transplant, and also the risks
of what the other Steve has referred to as type 1
errors seem m ni mal .

| would Ilike to see the surviva
experience out to at least two years, and that data
mght ultimately figure into sonme | abeling indication.

So to summarize those coments, | would
vote in favor of indicating the drug for this use, and
with those caveats in m nd

In terns of design, the issues of how
random zation is done, the timng, what the
appropriate study popul ati on shoul d be, that should be
defined -- | think, have been nmade in the initial
comments, and | won't repeat those other than to say,
yes, there's sone act that needs to be cleaned up
t here.

|'"ve cone to this wthout any prior
experience in this cardiac transplant area. I n
listening to the discussion this norning regarding the

rejection endpoint, it just is a swanp -- opinion
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fromthe outsider.

There is a ot of mechanismthat seens to
me that needs to be understood before thinking that
that kind of an endpoint can credibly be used as a
surrogate for what the bottomline, | think, should be
in terns of an endpoint for these trials, which is
survival and not just six nonths, one and two year
survival in retransplantation

| think that really should define the
primary endpoint for these studies.

Wth respect to choice of control, | think
t here are bot h scientific and practi cal
considerations. It seens that there is a standard,
and the avail abl e evidence, such as it is, indicates
that that m ght very well be the placebo that we're
| ooking for. So perhaps we could sinply label it
either publicly or privately as that, and perhaps
consider that as the control armin future trials.

CHAI RVAN MASUR:  All right. Darrell?

DR. ABERNETHY: Wth regard to the first
qguestion, | think the data suggests that the safety is
okay, and then | think all things put together, I'm
persuaded that it could be said to be effective. The
data or the evidence, as others have discussed, is

certainly based on not only this trial but other data
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that's avail abl e.

| think the thing that tends to sway ne a
bit that hasn't been nentioned yet would be the issue
of this agent allow ng then decreased doses of other
I Munosuppressi ve agents with concurrent therapy. |
think that -- My comment about effectiveness | want to
quality, as one other person did.

| think that there is no data that | have
seen that says it's superior to azathioprine. | think
that should be clearly laid out in the | abel, because
| sensed throughout the norning that the sponsor was
wor ki ng very hard to bring one to the concl usion that
this was better, and | think that the data that they
presented us does not support that.

So that's where | am on question nunber
one. On question nunber two, | guess inadvertently we
| earned that there is an NDA available or currently
bei ng eval uated for intravenous nycophenol at e.

| guess that, if one sees how that process
goes forward, then one could easily make the case
that, in terns of choice of control, if triple therapy
is a standard of care -- and I think we've heard the
peopl e who work directly in this area all day suggest
that it probably is -- then | have to say, |'mleft

with thinking that probably there's nore data on this
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agent as a part of the triple therapy than there is
for other agents.

That being the case, then one could
envi sion nmuch better control over therapy if they had
an |V preparation of all the i mmunosuppressive agents
that were avail abl e. So | think in terns of the
mechanics of a future control, there nay be sone
opportunities that cone up.

| think that's all 1| have.

CHAl RVAN MASUR:  Waf aa?

DR EL-SADR | think the evidence we saw
today and di scussed convinces ne that this agent is
simlar in safety and activity to azathioprine. | did
not -- 1'm not convinced of superiority. | don't
think we saw data today to indicate that it's superior
to that other drug.

| use very carefully the word simlar in
activity, because it's hard to say that it's effective
after learning how we started using AZA in general.
Nonet hel ess, | think we have to deal with the reality,
and the reality is that it's wdely used.

The triple conbination is w dely used, and
probably, although we don't know that -- 1'm not
convinced that it's better than two drugs. However,

still, by necessity this had to be the control armin
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the study. So | think we have to accept that.

As for the design for future studies, |'m
going back to a point that | think Susan raised this
morning. | know that the data -- the denographics of
the population enrolled in the study reflects -- is
very simlar to other transplant studies and is very
simlar to actually probably the transplant --
i ndi vi dual s who receive transplants in this country.

| think we can do better. | see a
substanti al popul ation of patients, African-Anerican,
Lati nos, who have advanced cardi ac di sease and who
often need the transpl ants. | think it would be
useful for future studies to try to enroll a
popul ation that's reflective of those with heart
di sease, hypertension, etcetera, in the United States.

Another issueis I'malittle bit worried
about the whol e discussion about when to random ze
patients. It seened to ne |ike people were indicating
that we probably should random ze patients |ater,
after the transplant and so when they can take
medi cati on.

|"mworried that, by doing that, we'll be
becoming nore and nore selective of our patient
popul ati on and, therefore, the generalizability of our

results will belimted. So | actually like that the
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sponsor decided to random ze prior to the transpl ant.
| thought that was the cleanest way to do it, and
woul d hope that studies would still try to random ze
as early as possible before clinicians start to sel ect
the appropriate patients they feel are likely to
benefit fromthe study.

| think survival should be the primry
endpoint, and whether the early survival or later
survival, but certainly nust be the primry endpoint
in this disease.

I'd like to put a plug for involving
i nfectious di sease people in these studies to better
define the opportunistic events that occurred, and
al so to maybe have a nore uni formway of prophyl axis
across the study participants. It would have been
hel pful to have done that so that we know -- we could
better then understand why we saw nore herpes events
in one arm or anot her.

It's hard to interpret that, based on the
individuals, really, at their sites were using
what ever the individual surgeon, | assume -- their
standard of care.

| think it would be nice also to have
included in studies like this -- maybe you have them

already -- sone imunol ogic neasurenents in these
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patients as they went along in the trial, because it
seens to me that |ooking at the inmmunol ogy of what
happens in these individuals is likely to yield sone
very val uabl e informati on and m ght be agai n anot her
secondary or subset of patients that can be | ooked at
in nmore detail than i nmmunol ogi ¢ studies.

| think that's it.

CHAl RVAN MASUR Wl |, I'mal so inpressed
with the safety of the drug. 1t would be nice to have
better docunentation as to what the rate of infections
were or how sonme of the definitions were arrived; but
the drugs do seemto be remarkably free of infectious
or i nmmunol ogi ¢ consequences.

It is difficult to evaluate the role of
one drug in a conbination reginen. | guess that's
what we've been struggling wth. | don't have
anything to add other than that | agree that there is
substanti al evidence for equival ence, not for
superiority, and I'min favor of approval and | ook
forward to better defined endpoint for rejection and
think it's reasonabl e probably to use an azat hi opri ne
conbi nati on as a control

So with that, we need a show of hands of
the voting nmenbers as to how many woul d vote in favor

of recommendi ng approval . Again, the |anguage for what
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it is approved for, howit's stated about equival ence
versus superiority, what the precise indication is,
will be up to the agency.

The question is: s Cell Cept safe and
effective for the prevention of organ rejection,
should it be recommended for that? W need a show of
hands for those in favor.

DR HUNSI CKER. Steve voted for approval.

CHAl RMVAN MASUR. Right. Anyone opposed?
Anyone | didn't notice? Okay. Yes?

DR HUNSI CKER: A coupl e of things canme up
in the course of the going around that | want to
answer .

CHAI RVAN MASUR: So it was a unani nous
vote in favor of approval.

DR HUNSICKER Wth respect to controls,
| would Iike to adunbrate. | didn't realize that was
one of the questions.

First of all, in cardiac transplantation
the use of a triple therapy baseline is going to be
inevitable for the next period of time, and to try to
change that and get people to do a placebo based
control is probably futile and not worth the effort to
do it.

This then brings up the question of how
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can we judge the various kinds of agents that have
been used, and maybe |1'm going to go a little bit
beyond this specific setting to talk about the four
cl asses of agents that are currently used.

To ny mnd, azathioprine is of not
docunented benefit in a cyclosporine or generally a
calcinorin phosphatase inhibitor based reginent.
That's either FK or cyclosporine. | would urge that
you strongly push to superiority as a test in that
case rather than equivalence, but this is sonething
you all have to do in advance.

Predni sone is probably not worth arguing
about, because | don't think anybody is ever going to
try to substitute anything for prednisone or, you
know, one of the steroids. So I won't comment on
t hat .

Both of the <calcinorin phosphatase
inhibitors, both -- cyclosporine has been shown to be
effective in conparative trials against azathi opri ne,
and FK has been shown to be at |east equivalent to
cycl ospori ne. | don't think it's been shown -- in
livers, | know, because that was one of the specific
t hi ngs we did.

So | think that you can assune that those

are active conparators, were one ever to use them as
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a conpar at or.

Wth respect to induction antibody, |
woul d recommend to you that only one anti body has been
shown -- one anti body used as induction has been shown
in properly done trials to inprove outcones, and that
is diclizamap, and the other ones.

Therefore, if you were to get into a
situation where people insisted upon using induction
anti body with sonmething else, | would suggest again
that you | ook for superiority.

So ny comments are that the areas where we
don't really know there's a benefit 1is from
azathioprine and induction antibodies, other than
decl i zamap, and those you shoul d shoot for superiority
as a criterion.

Wth respect to the issue of whether
rejection should be an endpoint rather than death, |
woul d just comment that |'ve actually witten a paper
about basically the increasing inpossibility of doing
clinical trials with patient death or organ failure as
t he out cone.

As you can see, the success rates now for
any reasonabl e period of time are on the order of 85-
90 percent, and the sizes of those trials becones

i npossible. As a nenber of the transplant comunity,
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| have to assert that it is essential that we be able
todo clinical trials for sone endpoint so that we can
eval uate the utility of new drugs, getting them out
there so that we can actually get the experience we
need.

The transplant community is unique in
havi ng extraordi nary nati onw de dat abases whi ch perm t
us to get long terminformation on these things and do
the followup studies that | think are essential for
us to know the other parts of things, but | think that
it is essential that we devel op other criteria besides
sinply patient survival at a year or any reasonable
short period of time, because studies will not be
f easi bl e ot herw se.

What kinds of endpoints should we
consider? Well, early acute rejection is a reasonabl e
one. | have also in print argued that it cannot be
used as a surrogate for survival. | don't think that
that's a fair way to do it, but rejection itself is an
adverse event.

Anybody who has treated a patient wth
rejection knows the patients don't like it. It's
expensive. It gets themin the hospital and worries
the bejesus out of them and to be able to avoid

rejection is a perfectly legitimate, <clinically
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rel evant outcone all on its own. It doesn't need to
be tied to anything else. It is not a surrogate
out cone.

Wth respect to the ability to define
rejection, | believe that it is difficult, but it is
not inpossible, and you all know that you don't have
to be 100 percent right about pathophysiol ogy in order
to identify an endpoint. You just have to have an
endpoint that is reasonably strongly related to what
you think you're studying.

So that it is possible to define rejection
in a way that could perfectly well serve as an
endpoint for a study, recognizing that it is not a
surrogate for long term survival. It is sinply a
value on its owmn to be able to avoid rejection

Sorry for always having sonething nore to
say, but | did want to add those comments to what had
been said about trial design.

DR. SELF: | guess | need to respond a
bit. You know, it's perfectly reasonable to put
forward sonme rejection type endpoint as a primry
endpoint, not as a surrogate for survival. However,
to the extent that that does not capture the |arger
clinical inpact of an intervention, it is inadequate

by itself.
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We' ve heard discussion here before about
this notion of |ooking at an effect on rejection, but
al so needing to look at survival to nake sure that
there isn't sonme conpensation --

DR HUNSICKER | agree with actually the
endpoint as it was defined, which is a reduction in
acute rejection episodes wth equivalency wth
survival . | think that's a very reasonable thing
You certainly have to show that you aren't killing
people in order to get a less inportant interimevent,
yes.

DR SELF: But the argunment would | ead you
to trials with design that have | onger termfoll ow up
wi th survival as an outcone.

DR. Pl ANTADCSI : Not to put too fine a
point on it, that was ny concern exactly, that it's
quite possible to conjure circunstances where you
woul d have inprovenents in short termrejection that
actually would be harnful in terns of long term
survival . That has to be avoided. W' ve al ready
| earned that | esson the hard way.

DR. HUNSI CKER: Yes, there's no question
about that at all.

DR. SELF: | guess one final point is to

argue that trials would be -- with survival would be
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too large to be feasible. Yet in the next breath
there is a description of this wonderful network that
was generating | arge dat abases.

" mnot sure how to reconcile those two.
It sounds to ne like there is --

DR HUNSICKER Wll, | could say read ny
article, but when you' re doing 2,000 transplants a
year --

CHAl RVAN VASUR: W' || do that, along with
Dr. Coldberger's material on substantial evidence.

DR. PINA: Let ne address database. The
dat abase is nmade up of input of all the cardiac
transplant centers' activity. It has generated
prospective trials, but that's not been the -- The
primary purpose initially of the database, was to get
the data together, which |I think has been i mensely
hel pful .

So maybe one of the things that the group
should 1 ook at is nore prospective trials comng from
t he group together.

CHAI RVAN MASUR: Wl |, | think on behal f
of the commttee, I'd like to express our thanks to
the FDA evaluation team for a very insightfu
anal ysis, and to the sponsor for providing data and

graci ously answering all of our questions.
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So this neeting is adjourned. Again, we
appreciate all our guest consultants' advise.
(Wher eupon, the foregoing matter went off

the record at 2:23 p.m)



